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(57) Abstract: A gait generation device comprises means for setting the a limited variable such as the translation floor reaction force 
horizontal component (associated with friction force) acting on a robot (l) or ZMP, and the allowable range of the limited variable, 
means for determining at least a temporary instantaneous value of the desired floor reaction force of the robot (l) and a temporary 
instantaneous value of a desired motion, 
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and means for receiving at least the temporary instantaneous value of the desired motion and determining the temporary instantaneous 
value of the desired motion used to determine the model floor reaction force instantaneous value by using a kinetic model. The 
temporary instantaneous value of the desired motion is corrected on the basis of the difference between the model floor reaction 
force instantaneous value and the desired floor reaction force temporary instantaneous value and the allowable range of the limited 
variable so that the limited variable may lie within the allowable range and the kinetic balance condition on the kinetic model may 
be satisfied, thus finally determining the desired instantaneous value. 
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25 ^©m. ^IS¥2 2 ©o*5te«w-««ju&«*fca:**'Trfc, 
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9 1 

LV* a $ Sfcljfe©* 1 ^H^fc&^T, SIZMP^ 3S*tfl$£sp2 
2 O^^t^fWtttltiM 2 2 ©J6W®&&±#j&tf*ifc-rs S 

B#£!l Tm2 tT& H t^IS U V> . 

5 ±iB©^rt < tg^-r&s limits. 

H#M Ts 5^6 Tm <Dffl£fcL}%mM Ts2 5^6 Tm2 ©fW iZ & 3 )&>5**>&**1 
S 5 0 2 ©WJfe|S**IY E s £> S 5 0 4fcl^, 

N07*5S:&«S 5 1 8 tcittf. 
10 S 5 0 4?fi, D#yM © 10 UPBt^^li (fMJ k - 1 ©^;]£ 

Hi) ^£>, fete, ±flc|srigq&— V<DMMm&^ 0 fcH, ±#MSi : E- 
Nll^a i^^M K: «£-fc:^ia <(MJk) oglZMP^l 

&±#;?Ksp;flQj£a? atmp ^»6ft5. £ © a tmp IftBBBTl 1© 

15 mmit^y'jv 5 s )V) \z.%t>%> mm^z 1 o £jbv>T2£& e»n 

j^©^ 2 m<D&w.tom&&$t& ens i^fc, ns^F^jk (^tu) ©b 
^^2 4mcD^it&ffi^^s6 ^nst^t, m&mM*. *Tfc^se>feg 

*±#»*ffi«©^*^l«&ffiV»Tai«EI*« k fc*ttS±ft:K^ 2 4m 
<0$&itifll*£j&*:fc8& Sn^o ^l/T, 6 ©3fcB&fcffi£B&K5£ a 1 0 

CftAtSiftfc, IrIiS a 1 0 © My, d2 0 by/dt2 £ 0 fc U T & 5 5£ * , 
25 d2Xb/dt2 (C^^TKitK^D, ^TK^iPjfi M d2Xb/dt2 & 

_h#7jc^pSP3iS a tmp itl^fc5tl§. 
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9 2 

fc bT±#zK 5 Fin^m atmp 5 fcbfc. b > S2p_b#:^ 

^^f^tsi 5 fc«»*piji#:»»«LaiA^^-^sis!3ebfc»'&-e, 

M^CDfflfcbT, Jt&7i<LS£M&M a tmp SS&^^^Et*;!/ V>T3ft 8& 
§ (W&tfjfca 1 0 CQ d2 0by/dt2 * 0 T & V> 36 *P ± # ifc IM Jn 58 & 
^^bT_bf3i|ll^t±#7K 5 Fin3i^atmp £5fc£>£) J^KlTttfcf 
io <£V> 0 

S 5 0 6fcl*, ±fc7k s PtRmm& atmp ©i^Otikfc 

^tts^KA* 5 ?^^ Fxtmp a* Atria hi i fiDj^SB-fb^e^^kifiifcss: 

a 9 ^I^T Fxtmp #3fc8£> £> n 3 o T "fe , & 5£ c 17l;J;oT 
Fxtmp flSjfc© £>tl£o fib, d2Xsup/dt2 43cktf d2Xswg/dt2 fii^ft 

Fxtmp - mb * atmp + msup*d2Xsup/'dt2 

+ mswg*d2Xswg/dt2 — ^ C 1 7 

20 

£ <D& 5 te bT5££> 6 tl5 Fxtmp £ 0 2 4 KItST * 0241:, 
Fxtmp #^R:fr#¥J£#« : «<eK[Fxmin, Fxmax] SrjSi X T V> & & 

S 5 0 8 fcl*, Jt^MJi^- H©±#7K¥ftl3fifta, Z.fl\Z 
25 T^T^^tR^^ Fx, ±#tUfe^e- H6D±#ftJiqa*j8 

j&t^o J: -5 |:^t$tl5 (S508~S516) o 
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Fxtmp > Fxmax & £ fc£> S 5 1 0 fc$t#.> Jfcjfcfc: «fc 0 Fx **&Jt £ 

5 Fx = Fxmax — i£ c 1 8 

Fxtmp < Fxmin & £> fc£, S 5 1 2 Kit*, #cSS IC £ D F x $ tl 

10 Fx = Fxmin •■•^c 1 9 

-^tlJEA^, T&fctS, Fxtmp j&t, ^H#*¥/&#f^«&ffl [Fxmin, 

Fxmax] ft Kl # T § 75; & Wt, S 5 14t:I», ^fciDFx^^^ 

15 

Fx = Fxtmp — S; c 2 0 

20 

a = a tmp + (Fx— Fxtmp)/ A Fp -Sc 2 1 

& =(atmp-a)*AMp / A M r -Sc2 2 

fcfcV, AFp, AMp^itf AMrtJ^n-fntHCic 0 6, cO 
25 7 > $5 =t t£5£ c 0 9t£cfcD&^£tl£o 
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ate, ±#^51^- v <d ±fc*sptomm a & , ^vm^umt!^^^^ 

$ B fc lfc^#7j<¥j&# Fx #*E:fczk¥j«#W««ffl [Fxmin, 
Fxmax]£jl£$ffcjSft;lfc:^ J; 5 CtSfcftt, S 5 1 0 £43 V> T ft* Fx 
10 = Fxmax ^ISZMPifeO ©Kg^t-^ > b ©7jc¥j5fc # ** 0 £ 
5^«>i:5{C, S 5 1 2 fc&ViTft, Fx = Fxmin »Ol«ZMP 3; D 

©JlcS*^-* > b o «fe 5 \z. ±fc7k*£1mm& a t 

±IB<Z> «t "5 fc3ic& &n§ Fx 5K^t. Fx ft, Fxtmp CDft£ 

15 Sfc^^Tk^j&^fi^fSffi [Fxmin, Fxmax]** & iffi & V* «fc 5 (WE (ft 

^>±#:7j<3]ZSn^a fftmp fcJEfcCfc Fxtmp 5&SflF $ IK H [Fxmin. Fxmax] 
lH\Zfo zmSlzU. Fxtmp *tJg-©S* Fx Sfc, i^Sfeii^- 

b*©2MC <fc ^±#:7K 5 PJPJi^ atmp ICUfcCfc Fxtmp **ffMS 1KB [Fxmin, 
20 Fxmax] © _h IS % K UTIB*T@o&»^ICtt, *n^n Fx 
ft, *n^naftft!l»fc Fxmax, Fxmin til^tlS. #fc^fr^^© 
ag^SBTft, Fxmax=Fxmin=0TS5©T, Fx=0 

ifttit^-Ht-fcoTHl^tS Fx fl^^fS H [Fxmin, Fxmax]^i 
fe^I* : £-^> b (J;i9Wb<ft@^ZMPHiD ©flcSA^E-;* > b 
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£oT> JrfE^J£# > b &ffit>tl& 21 i i & 5 - 

£JlJhJ&*, B#Mk^B#£>J Ts ^ S> Tm ©Micfcteflf^J Ts2 ^ E> Tm2 © 

S 5 0 2 0^jeiS*#NOT*S»^te^T©fflS#fTton5. £ 
10 f , S 5 1 8fclji#, ±#&38'£5£SE£, ?B«EI**ik3W«P*I Ts2 Jl^tft 
Ts2 ^^-e^^^^tS^^J Te Mfi 

3EB#*I kJ&*B#M Ts2 £*!ttfc<£ fc£R#&l TsTCDiit, 5 T & V* & £> fcTBtK!! 
Ts2 TCDtt) £BSTfc&©±#:g#a;&ni£&&^£ia:**fcS:& c e-.* 

15 tf, ZMPrec tUt) <D/^& — 

^S3©ms«. ts2 Ki©ni(Dji!iit^ia0t, stftiMJk 

B#£>J Tm frBmm Ts2 -h^HJijg^ - F £ JB <^ T-h-ft&IM 

j3 (k)ff§ 0 

JiffcmiB^E- FTfci:, ±#§£#fc*Jni8£/3(k)§»£31*«fc-5 its 
^K^l^ — ;* > h J3 (k)*AMr j9*»£*r*. CKOjfiS*, ^CDPfW 
25 Fz(k)Tf *S St, (SIZMPTS 

<) IiA^Ilt}$n5ZMP(k)}t ^TW&tl^AZMPft'lt 
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9 6 
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AZMP(k)=— /3(k)* AMr /Fz(k) -^c2 3 

10 BuiBi^sgHttTE^-;* > h ZMPIM (ZMPrec) tt> * © «k 
5 ^jg^^K^Stlfc A ZMP(k)§Iftt5. ftrfEsS c 23$ffl^T 

i2 7 C Z M P rec ©-^S^t. 02 7*?tt, © /I ^ — > 

/^->isnt^5. ^o-&^«<z>*fnjSi©Wf*itt» »i Tm tea 

Ts2 t©M©MBW»C*W-*B«ZMP/^^--><Z)«fn^©l^*J (0 19 

20 ^^-><Z>fifjE«SfBJ¥K:ft:S^&T?»S. 5£ c 2 30AZMP(k)ICZ 
MPrec SftAtS ZL £ \Z «fc DW#^n§, 

j3 (k) =- Z M Pree* Fz( k )/ A M r -^c 2 4 

25 C©^c 2 4"et»SnS|3(k)li, 02 8©^itit 

idfcfc*. 0 2 8 <DM.WT?m-T *><D\*. mm Ts *>SWf*] Tm 
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te—^kZ^Zfcib, mm Ts tf><b Ts2 ^TC0±#:^#^lllI^l£ i3 ©Sc# 

Tm ^ £B» Ts2 %.T?<DMm<D 0 (k)0«^{fi (028 CD * ^ §P CD 
R$3E!l Ts frZmm Tm £ T CD±#gS$£ BnjgS (JLtUSH 
10 2 3 0S5O4-S5 1 6 TM£&<£> «fc 3 tCjfcg) 5tl§) CD^^fit ( BT 2 
8 I^«IAn««fi Tm Kl*ttS±#^»^3aaEi: 

B#$l Ts fc*lt«J:#l6#Aai*OiS> te- 1 ft*Cfcffc)&5 1 l:5fc 

*SIS6^«T?tt, Bf2 70ZMPrec 0#f/1^- 
^HiiT, ±SBM#^^^t-^> ZMPrec C9l^7£iU£ ( Z M P rec /X * 

& i jiia#6#fc*vt* ZMPrec <D-&mi&is&?& 1 j^m^^±#:^# 

20 STC^-^^hZMPlIfi^ili^ acycl tW& a m2MU^^\Z 
^iUZMPrec CD # ^ ^ 2 £ fg 2 H |El#s#±#g5l&fc7n ; & — * >hZ 
MP^Wm^m^^ acyc2 t0?^ o I 2 lHI^^fc^tt§ Z M 

Prec tt, B#M Tm2 £ Te * T? CD M W S fl § # ^ A ^ - > T * 

JE* nfeV^EO, nM Tm <h Ts2 t0MOjlllW> Xttl^W Tm2 t Te 
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^oraeDSJMfc^V^TS 5 1 8 Z MPrec A"* - >1tmt> 

£>&V> <ra-A^^-^«dS»fflSn5) ©T, S 5 1 8 ©BIH, Rf 
ISO Tm t mm Tm2 <D Zhnft V T «6> & V> o 

^^TS 5 2 0 fc3i^ k fcfetf ^^f^TC^E-* > b ZM 

5 P&JTffiZMPrec OttRIt <<*®tt) **, ±B3 © £ % £ < b & /I 9 

^ViTS 5 2 2 tl^, MfB^c 2 4 £fflV>T, B# £tj k £ 35 & ii f B 

H©3l»0*^Si3rfc»^K:, (8#^Jk) Ol^ZMPSiltS 

ffl V>T3fc&5 e»n«><> ZKOHCtBti, S 5 0 4 tWJfcfcff ftfc>ft£. 

3&V>T?S 5 2 6 % &j£&m^X, i^MJH^— HO±#:zK¥fiD 

15 a*o*«iitm$n*. 

a = a tmp - (AMr /AMp) * 0 —^c 2 5 

20 w^oi^jaikt^itsms**^^^ fx mm&c i 7 tmmvfr 

5S c 2 6 fc«fco 6 n§ o 

Fx = mb * a + msup*d2Xsup/'dt2 

+ mswg*d2Xswg/dt2 —^c 2 6 

25 
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CTt < ±#^iD5iJt j8 £sfcs6fcm> S 5 2 6 ICfe^T, Sc25§l^ 
fc±#7k¥iH3££ a ©SCffl&^ffi-Sftfr t) tC, S 5 1 6 cofitJST£?I£ 

£A±^, H5F8Jk#*R#ai Ts & Tm CD M S ?i *J Ts2 S Tm2 CD 

E*_h©8L3&B#*!l Ts2 S-e^TL^B#CD, f£ K # 7.K ¥ f& # Fx * EI 2 
10 9 ICSf, £i._h©#lS£B#£i| Te £T^TLfcP#c9, ^M*7K 

Fx £13 3 0 fc, _L#:|gi^M^ |3^i3 1 &*3, 

t«© Aims* as e^s4i2 <D&w~e&:fe-znz>±fcgmftMmm£ 
20 isijgb ±i2cD^n<^^fc±#nife ; £- h © ^ in ^ m 3 hi 
m & an it * £ f ^ * t? & & c 

Pt^iJ Ts, Tm> Ts2 :fe «fc Tm2 ^I&IBCD £T £: < b fcS te, Bt 
gij Tm J&> 6 Ts2 * T? CD £8 K £ Bf £>i Tm2 A>5 Te * T? CO Jffi El £ # V* T , 
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Ts2 WW i: 1**11 Tm2 ^ 5 Te S T CD JW M $3 lr> T 14 , BcR** 

mm ts T?o±flc*»«afl6fti*« t s ^©im^^isi: 

— Ut£ C <h acycl t acyc2 Itl/T <acycl = 

acyc2 tbt), B#^J Te T!CD ±#»l& A jtflE & fl*»l Ts TO±#«»ft 
SUSfc — ifeStSi^ £ acycl 33 £££ aC yc2 ©fit * L, T fe & . 
10 ^Vit0 2 2CDS 4 1 4KI^, S 4 1 2 T3fc£> & -L#7]c¥in3£&£ 

(4- tunc) *«*86&na- 54 1 2T^ftfc±^^jpiss 

&_t© < B2 1©S 3 0 6 ©JE1£:£*»l$ffiftJ£l**:?^*-3 i 
20 £fr*n&8&* S 3 0 8fc3i*, ^£j&ffl«J k © # # £ J5fc 
>^-AjVA k^ewmillSnS. ^^•eS 3 0 4!;MD, S 3 0 4 
-T^fr^^St^TViSISD, S 3 0 6 tS 3 0 8 OlI^iDI^n, 
S 3 0 4 Kl7R*r&fr#*fc&U&< ft: o £> , T&fc)^^ (Bt£iJ Te = 
Ts+Tcyc) STlKSt^^©4^^^7bfc^, S3 10(Ciltro S 
25 3 1 0 TS, T3QSB d$*J Ts) ±#§B»a h®M (VZM 

ts) ±.fcmmM&&&* ±m&#>tz.u&m(Dmffi (mm Te) jt#$e» 
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5 

10 - (^^^(D^^±#^#^-^^§(Z)|0^i:#:^#^) /Tcyc 

— c 3 o 

mr^mm^w-mmn = wm (p^i t s ) mm±#&mm 

-3^ c 3 1 

15 

1 0gffrttflt#t7F%ft£ft Steves Ic (MfH^|f^#^^fet-J; 5 
§£#^7^-* > h ZMPlflZMPrec fc^f £ ± M 

& - > <dwi£\z £ -? x . %m±&&m&mm%j8\m mm-t^m 

25 



WO 03/057427 
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10 2 



Sc33 



5 ^tSCifciO, ^5CC0M^^#§o 



+ :M±#^f^jgjg * Tcyc 
10 -5£ c 3 4 



S^ftlKl&JiteMitjilfr^ — F£JB^T_L#:2 4 CD 7.k ¥ fln 3§ Jt 
(7K^SPMM) SWStSAJ, atZMPS»JSt5fcft<!)±#2 4© 

±fBJt#®ifg3S«J^- H*fflUT±#*H« Jna«*HI«E-r*»fPW:, 
20 EI 1 1 izm°T y *-f FH ^I^ofcP^y Mfc^^x, 

sfj-r fh o fciairij^ s wr, s? w n 

lS^^T^Jl$ni., Ud^T, Jiifc 2 4 izy 2j> — FH ifi 
25 ifoofcniRy Mfci^iu, 7 ^ ^ —;u FH GD?08!a& • ft& 
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^*iST?*5Sa 8, Sa9, 5£ a 1 0 T? fc£ * -f P * l> T 
Sal 0, abS^tt, «fc D-ffi^Ti^^i^ftT^C^fti^ffi^ 

10 ±83© 7 D-^ — Mcfto T£j££n5£J*igs©±fls:&SMfinjSSf ttffl 
sSc 3 4K:*tt*±#»»ftftra«cD2»H^iatt, $J$!± 

ffl»±#SS» A ©$0#±#i6tM, *^*J»±#«#ft 

3*Sf©lt*«0[^S©SJ^±#:a6f*^ 3S*T»o ilig±#&& 
^l* J iE^*©JHSS±#*5»^fc?&:ofe©T?*S^6, il©W^^^c 3 

20 

ffi=8*§©***±#l5»A = jK#Jg<Z>:Bja!|±#:£»A 

+ ±#*iMijnjfift© 2mm&m 

+ Ui£®<DWM±famm%mm * T Cyc 

-jtc 3 5 

25 Zlfl^tK 



WO 03/057427 PCT/JP02/13784 

10 4 

±&mmM tommc) 2 rnm^-rn 

-4BL&&<DWM±fcm&ft&m * Tcyc 

-ft c 3 6 

5 



10 #**g_L#ig»a = M-hfr^i^ 

-ui&m<D-mm±fammnmm * T Cyc 
+ ®m±&mmnmm * Tcyc 

15 -^c 3 7 



:£ c 3 7 £ 5£ c 3 2 t jft 6 BGflB5£ c 3 0^6tl5. 
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i^A<0^c 3 7 a, c 3 7 b ^r^fcT J; 5 fc*J#±#£#a RZ$®M±. 

5 

if^ ± §g - ± # s£ I* £i 

+ ZMPrec \Z J: ^ X^§^"T 3 ±#gf^ JnS^CD 2 pg^^> 
10 +«3SB±flc36»^SfiSS * fefir#*&©J33& 

^ c 3 7 a 

15 SCDiPt^^ 

4- ZMPrec \Z <fc o T £ ±»5£^% MiMm CO 1 

cS3 7b 

5£ c 3 7 a , c37b (D^n^tico^mm 1 ^©H^^ifBl^, 
20 Bf&J Ts ft £> Tm l£H<DMmZi, Ts2 ^ £> Tm2 £ T CD £j§ |fQ t & -&t> i± 

l8P B 1-eafeD, £3311 2 3K©^#$flQtt, Rf^J Tm ^S> Ts2 HcTCD^ 
t Tm2 30* S Te * T© & |R1 £ S^fetf fcJW RTf * S • 

25 &©» i mm^^<D^mmmmM c&wi&&3zi#m&mi&) 
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-hft^#i(I^At5. 5£c 3 7 a, c37b ©Jttt^no^Sa 

n 1 mv>mftiz%k% ±&mmM$ammte. mihui 2 3 © s 5 1 6 
sit * snfc^o^ffl^ sftSo 

^LT, Sc37a, c 3 7 b <D®m±fcmmM MM £. . 5£ c 3 7 a , 
10 c 3 7 b ©#?2fg 2 3S©^^tf|§ZMPrec (HI 2 7 COSm^On? 
->) ©#?g § t^mmt IT ZMPrec ©■&Jg*A'^->' 

<D&rtl&<DmmiZ.& bfr DJ?)^s5^>o Sfc, ft 1 3ttU#W© Z M Prec 
<D-£W&-£ acycl J^IhJ^ © Z M P rec ©1^i^£ acyc2 — 

fit «h -r ^ 0 ) . ^en&^^^a^^^tf^c 37 a, c 3 7 bom^m^: 
ft ki & * s £ t *r n t? & * . 

02 ICS 3 1 0<D#l3I£5cTb£:m> i2 0OS 2 1 0 JCii&s 3= 
25 J*Ufc3**S (#£*£3r^) ©|?«±#:7.K¥&e • iSS, ^-©Pf^©j£ 

jfii:^t55^i^gi (H3 2©x' m , Y'" , z"'mmm) 
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jl7e^te^£&b, ^om* (Xe, Vxe) tt§ (X e : ijs«±#:7K 

¥&g, vxe : mm±^7K s fmm)o 

^^TS 2 12 tea*, 07K<Z)#]<, 153^±#:7K¥^S51^ (X s , 
Vxs) tm$%Z±fc7k¥$Lmmm. (Xe, Vxe) ^iliHJtS, 
5 £ (Xs-Xe, Vxs-Vxe) £ ±#:7K¥ft 

35 (errx, errvx) fclf*. jetit#*Ttt, f}«B^#^# *«fcT*&S 
^5©?, (Xs, Vxs) t (Xe, Vxe) fciJJ-Sl/T^ftrt 
tlttiftSa:^. 1S!oT, ±#:7K¥&fi5I^^#^fr (errx, 
errvx) S; & « & & l*n Kf & 6 & V> • # £1 jfi » IB T? » , 

10 <2,£5te, ±fc&¥&W.&&lA9t-4kflr&m. (errx, errvx) J&*K£*£ 
(Xs, Vxs) *t«?3RWte^«) &n*. 
^^TS 2 1 4 tett*, g£ffi bfc±#2K¥ffi«* 
(errx, errvx) 3&t, $> 6 ^ D S6 j®S IS J& $ tl la ffl ft te * 3 5 

15 *6H£SS:jeT5ft:fo Xt te, SI«IBt5[^^ (Xs+Vxs/wO) tH« 
mmj&fr (Xe+Vxe/a>0) £ J; Z£®M flK5!€/&£- (Xs- 

V x s / coo) £»iftJK3fcj&# (Xe-Vxe/wO) £©gtf*ft^ 
n&£tf*ftfflrtte*Sj&>^*!j||ft*£«fc'5 teUTfcA^. TcTiVaO 

20 S 2 1 4O*J||ffi^N07?*attfcf4S 2 1 6fcltf. d © S 2 
16TJH:, (Xs, Vxs) ©#56te«fgc (# If to* 2-0) (Dm 

Mmmffi (Xs+AXs, Vxs), (Xs, Vxs+AVxs) ifl^m. 
Ztl&o AXs, AVxste, fn^tlXs, VxslC^t^ 

Bf3eott/h3E<t**jK9fcbTv^, f it, c n & © so * « *t © * n 

25 ^n£±#:7K¥&S5iJKcO«J^^^i bT, tulB S 2 0 8 fc mUoMm 
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z>3cnmmm% (ms2<DX"\ y"« . z-st^) a> ^^tcm^^m 

h it-fit CX e + A X e 1 . Vxe + AVxel), (Xe+AXe2, V 
xe+AVxe2) ifi^tbBtl^. (Xe + AXel, Vxe 

5 + A V x e 1 ) (Xs+AXs, Vxs) fc^jST £ i^±*M&e3I 
m% Otitis, < X e + A X e 2 , Vxe + AVxe2) \Z (X s , Vx 

s + avxs) \zMj^t^mi^±^i±mmm^Mmvx^^o c 

io mmmffi& (xs, vxs) t {c^^Tn^^v^, S2 
i 6 e, c miss 210 tmmommiz i^x, £-3umm*f!£ 

s+AXs, Vxs), (Xs, Vxs+AVxs) <D J £ft J ?n\ZttJfe't 

15 ^V5T?S 2 1 (Xs, Vxs) & J: ©ttifi© 3083451 # 

M (Xs+AXs, Vxs), (Xs, Vxs+AVxs) 0*tl^?tltC 

»-rs±#7K¥&ii3aft*#*frii^*a6*c, (xs, vxs) <d#l<d 

20 ICiD^^n?. *r&*>-£, (Xs, Vxs) & HtSKDIBIM 
(Xs+AXs, Vxs), (Xs, Vxs+AVxs) (D^ttl^ 

±flc*¥a*«*n*n«jw««*i (xs, vxs) jfe&fc/.hafcflssii' 

38fif&*&#«*3&&«fc D /Jn£ < &«J»!faf!£*ft (X s , Vxs) 
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fflttfttt (X s , V x s ) aifcjgsn&a, S 2 0 6 fcM§. 

S 2 1 4©«IWI&*#NO£fc*RDI4±IBL;fcffl8 <S 2 0 6 ~S 

2 i soma) ^ftosg^n*. £©*§-&, ±fa7k¥-&mmm<D 

5 *ffc^!0«lffi«» (Xs. Vxs) fCMf (S 
2 0 8 ) t*lt§S 3 0 0 (B2 1#RR) _h#:gi££j^S©30$ 
«Ji, 3£*±#:afc»*ti8£©*0»!«T?Kifc< , ± #:*¥&&}!*© fff ® 

©*oanit«*t (xs, vxs) s 2 o 8 osaat^^s S 3 

1 o (02 0#M) Tifcj£L;fcfc©K:WJ£2ns. ftt> s 2 l 4© 

10 #H*f5B*A«YE St&5i, MVMV)V-7° (S 2 0 4) £l£ttT S 2 

2 o K5ity« s 2 o 4 ©n o 3gb;i/-^SifeH-fc £ #cDififiirf££ 

15 8&_h#*¥&«iiae (xo, vo) h®mmm o iz&tfz>mm±.famm 
fowmm (zo. vzo) t«i«i»jai o K:*w-<&«i»Ji#*»ft* 

*flcfi9fctt, (X0, V0) £ (ZO, V z 0) te, WISH 2 2 fc^ bfc 
^It^l^Bfffi&^lfT^I/-^^© S4 0 8 43<fctfS 4 1 4tC*5V^X> 

R#Mk=Tcyc (P3*l Te-Ts) T? % Z> £ * fc fcfc 2 frl -h#7fc¥te®^ 

ftt ±&%imtiLmnmt%, ^n^nmn T Cyc ^6«**— *6 (t& 

25 fc, M^li «fcOfAJi««* Bf£i]k=Tcyc (B#£>J Te — Ts) ~C 



WO 03/057427 PCT/JP02/13784 

110 

5 &n§, 



q[0]= XO+V0/co0 -^40 

10 

^stc, S 2 2 4ici*, ^^M%mj&#cL co] a^m^ 

So ®m±fc®ti$.&mmm. (zo, vzo> 

fcjifcffiKi^ifesrn, (zo", v z o ") tbt^fesn 

15 5. 

ist§t> (zo", v z o ") &*, 12 mm&&<D3n&mmmxk 
mi6<Dx", y", z" m^m &z>M.itm2m®&m#m±.4*mw. 

fiiafiic-suTVis. s= fc, q"[o] %>s& 2 mm&mcD^Lwmm. 

mm (hi 5 ©x", y", z" m^m fr*>M t itm2mm&&t&i&f&wt 

20 ^l:-gtLTVi§„ Lfc^oT, ^n&©ftS§ffl^T, (ZO", V 
z 0") *itfa" CO] ^JftH-T* J;"5fcUTt>AVi. 

Ell 3 £> S 0 2 6 fc3t-&^ ^H^^OD^^/^^-^^^S 
25 < — Sin«&*£) t5. S 0 2 6 TS, J: D JUfcWfcEU H3 3KSt 
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1~ 5 3; THUG 2 2 ©ftS^At^Hf^JlP^KfWJfeftl^ 
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15 fc±ia/t9* — * Visits. n ^T^s^n^j^^l&mjiA"^ 
— ^ra, fei^i&mn? * — & (Dtitm (Hi5osio4) (Dm^tn 

20 JfcV^, S 6 0 6 fcl*, ^HI^^(D^S^^a^^*l5iA-^^-^ 
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*#Wfctt, , mmm 1 3©s o 2 4 ©mm c^it^M^ 
§**s»Wffi**#5Afcttfc*ifeL&tt (zo", vzo"), -r&fr 

I20C9S 2 2 4 T^&fc (ZO", VzO") l^lfc, 

S8^#m^i&ac&e«, s 2 2 4 T?*»&g##s®J:#ft!afit 
zo" c^^tai 1 1 cD*ttfl5^7*;v©Ji**£»i*tt«£, 

OSJ^^ftS^ffilSiS^tt, S 2 2 4T?:fc8&;fc£flrga&<B±#$&li:3££ 

vzo" 1 <D^mk : t7 : )\'<z>±fcMj&®iW.mmii. 

5 fc b T % «fc V^c 

MSB^c 1 3 ^TIB^c 4 1 ©3»*K£#Sifr»ltttMflEte:ftAf 

hGIH^ c 1 3 £TfE5£ c 4 1 ©H3^^:#*^^It{iS^ 
25 tlUt, 5$cl3<h5S;c41 © H! jdi £ «fc "5 fc, <^ H g& £jt © J£ 
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+ mjiimmv i mm®- 

c 4 1 

c 1 3 t«c 4 1 t*&a5*fi*SS*)l?^T*StS. 

20 ^f^^ c l 3 tjS: c 4 l oli* 

|gffl[Fxmin, Fxmax] (*# W IC ttKflcRA^K^^^fff^WlH ©/^ ^ - 
>SStt5/15^-^) j« 1 jfe El SI 2 JSEIH^ 
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mfcjiykwmfrw&mwte. &^«^£j&cdi^s£^l ferns** 

*^T\ S 6 1 0 te3t#, ^IM^<£> Z MP #1)1 (MfiStttZMP 

io m-v>% i ana 2 aEia^§ t mm, *oaiftJE 

_h|BA 3 7*-^£i3!5££frl3, ^ * D , ^ia^*»#te*H-S Z M P <D 
ftf^fe*fs#*JffloZMPttIfc-at«j;5 l:« Z MPfiSiA*^ * 

a^ZMPfli^, 81 H 56*3**3081© Z M P tt^T, 
20 Vi 0 

S 6 1 0 T?^:^$n^^ia^^©ZMP«fliiA*^^ — 
£<K£kfc^lIiafc*©ZMPtfl5t£» ^l«lfJ*#©<RB«ZMP 

25 S6 1 2fcl^, ±#36»A«7CfflM[Ta, Tb]a*S!5£Sn 

±#g5»a*7GHS&IIS3)al Ta tt, 2 Jfe|fiI^«C*W-« 
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Tm ±ft&mMQL7tmTftn Tb 2 m®& 

HIl 3GD!fcBJ3K:MoT, JtSBCD < S 0 2 6 (^0^^ 
5 ©afc^/t^* — i?jfcj£J&a) £fir^T^ S 0 2 8 fcjfi*, ^0 

#Jgt(£:SfS<gA 0 ^ (ZMPilAy^-^) ^§IE§n§ 0 £ ©M 

035 ii-eo&ssjs-f if>f;i'— ^> -^p--^* — b*?**. 

10 St S 7 0 O^ITS 7 0 2 <KB«ZMP/^^->i*0ft 
ff fc> 3l & o 

15 l^TiBjt^t, S 8 0 0 }:*^T, m* (DWMik&ffton&c *#: 
ODifcflBJtKli (J:t)*#Wte», ±#7K¥te«3SA, 

20 m t -r s o 

S 8 0 2 $lTS 8 0 4i:^^T, 4K2fc^£j&JSR#M k ^ 
^HI^W^iSBtM Tcurr & ft& T! & S S )ft (k ^ Tcurr tJ&S^f 
*u ^0¥UWf«f*5&tYE S S 8 0 6 cD^tS 

25 ^$tl£ D 3fcV>T?S 8 0 8 IZMfr, fai&m%L&J%%sn k ^Ak TcVfmHU 
stu S 8 0 4 llS5„ 
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S 8 0 4 0*|»fi|g**SNOT»*«^fctt, m 3 6 C^t7n-ft 
tfS 9 0 0 K*WT, 4-EI#^/1^^-^©^S*i&]t^5>fl5i/1 

m. c^nne) & sn^o &v*t, s 9 o 2c$^t> ^m***/^ 

*-?<D Z MP*tl5MA°7^-^&S{C> @7i:itSlZMP«lI «R 
10 g^ZMPtti) ©H#iJ k Kl^JtSfi (4*HHft) &:£8e>s. 

^ ( ^ in fit ) mfn^ens. & g^i^tiiTit 

20 

^^TS 9 0 6 C1^, S90 OT#fc&B*jfcjR:&»I*j£#©^|Hl 

^^m^n^,, iicoifEffite, A#^tc»tnriBBg 2 2 © s 4 0 6 

25 AUSlc £ Ofrfcfrtt*. 

^^TS 9 0 8 tCJi^., _tfB©£P < ^&^l»£?»Ett£SISt 
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02 2 co s 4 o s £mm<Dt&miz&r)fff£t>n%o 

JfcViTfS 9 1 Ofcl*. MSB® 3 3 CO S 6 0 8 b &f!cK;*J 

J&^f^tSfflCD/l^ fc^-^ViT, 0 3 4 fc^-rmM^TK^^^fi 1 

5 ^«effl[Fxmin, Fxmax]© P#^J k \Z & ttf 5 It (^InHi) 

# V> T S 9 1 2\zm&, mmZMP S»£tS -(BWZMPIlIOKfSB 

JBjcS#7R¥J&# Fx ^[Fxmin, Fxmax] X & V> £ 5 lZ®:l£ £ tl 5 . 
10 CCOMUte, HI 2 2 CD S 4 1 2 (DWM^^Tm 2 3 CO 7 P— ^ V — h CD 

S 9 1 IfrWKtt, HI 3 8 CD 7 D — ^ Y - b fc^til^tl 

fetlS. 03 8<Z>:7n— ^ir — htii, S 1 0 0 0 &V>T, B#&l k 

*«t)BH 3 3 CO S 6 1 2 T?K£Ufc±#£#fttt7G»IW[Ta, Tb] * 

««EVi#"&) fctt, S 1 0 0 2 *&S 1 0 1 4ST?0lI^ffSri5, 
S 1 0 0 2 S 1 0 1 4 £TCDM3g&> WifiCDBI 2 3©S 5 0 4*6 

s 5 1 6 ^^(ommtm ut^^ct, Kgas^nfr-r*,, 

20 S 1 00 O0^JBf»**tYES?85*^lCtt, S 1 0 1 6 i:I^> 
JtW&m'&Tt^- * > V ZMPiII/^->ZMPrecM)ISn§. 
Z\<DM&. <2 Iff §B0 2 3 CDS 5 1 8 tJI&O* Z 

MPrec It — Jgffi 0 CDA°#-> (t&b-feH 2 7 twtW^-> 

0R$^o^^5/^-» icrss n§. & , SI 01 8* SSI 

25 0 2 6 STOll^frfcnS. S 1 0 1 8*6S 1 0 2 6 fPCjaiti, 

mmm2 3 cos 5 2 o*>s s 5 2 s^cDMst^b^&scoTM^ 
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mmTZo S1016-S1026 (DWkWVU, ±#:^#®7C ; E 

— ;* > h ZMPillZMPrec © Ift WMt fc* # 0 ft S © T , S10 

2 o t^s6 zti&jifcmm*:'- \*<DjifcmmM]tiimm& % o &c&£ 0 & 

oT> j9 = 0i:UT, S 1 0 2 2, S 1 0 2 4Stf S 1 0 2 6 ©ffli© 
5 #&fr&-3«k'5te:l/Tfc«fcV>. S 1 0 0 0 ©i8ffeS)5iYEST?$SS 
Tft:bl3, ±#»»^«7C»IBiI[Ta, Tb]T?», ±f20D J: 5 K: /3 = 
0tft5!liiJ>6, S 9 1 2CffliTtt, «7dSI W[Ta, 

£z±ftmnMtiammifi o~?&z>t-&. ±iB©#n < * hub* - 
ko^Jjbjss 0 * s 9 12 ©ffiSTft€3*is±'**i&*i;iin5*«i: b£„ 

sp±#ae»AJn3a*©aft*) , 3T, s 9 1 2(Din?^$ns±M 

£Ji±(D^t<i3 7 CD S 9 1 2 Ojaa^^Ttfct, #CV>T S 9 1 4 

tat*, jisbs 9 1 2 x?k#>t£-kfc7k¥ L ii\imm*m&mft-T % c^m^ 

-t#7K¥®« (^hf«) mens. *fc> ±ib s 9 i 2^^se)7t± 
-ft§g&»fcjn5S0e&a£#:st#'rs (^m^M (mm k=o) ^ssfti^ 
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^js&en^o cos 9 i 4©Ma«si2 2cs4 i 4 £.mnomm~?:%> 

<5 o 

^±©^rt < BI36OS806 <o^mm^mmm.^^-^jv-^>^ 
5 *ff$n, j^v^s 8 o 8ici^, m^za&mmm k cD{fi/^^£/& 
^ A;i/A kfctfMtnznz, ^t?sso4 \zmx>, s 8 o 4 k 
^^-^#^^35[bTv^pi d , S 8 0 6 ts 8 0 8 (D^m^mx>m^n 

& a S 8 0 4 fc5S^&#^;&£U&< fe-zfcZ, Tt^iD^^M 

tmM©4)l^7l&^ 0350S 7 0 4 fcittfo 
10 S 7 0 4Tft _LfB ©C'i < S 7 0 2 7r5fc«£) ^^Hf^^H^TCD ±-f* 
TK^'KMM^ (Xe, Vxe) *>S, i£«^ f!tJ&# a 0[k] (k=Tcurr) 
ffmm<D&. (fulfill 0) ^ffl^T*i6 e>n& 0 

^^■es 7 0 6 ^ia#*e*!^*ttja#cio[k]££tt#*«!J»i 

%mj&#q" (S20CS 2 2 4 £> & CD ) i © g 7? * § tfe 
15 errq ^H^OSCSffl^T^* SnS. £ S> fcl , S 7 0 8fcii 

/uT?* ^-CD^fefc^^^m^^M^ errq tftfpSgFftHrt (0SS#CDf| 
ffl) fcfeS^^^JItS. 

S 7 0 8 (Dm®t&%&N 0~r?%>& h%\$S 7 1 0 \ZM^, a = A a 
(AaH»tt'>l) ib, 0 3 9 <DMffi\Z$t^xmfe<DMBmZM 

^i^2 2 <Dmmvm£±m&mm-?z>Mm (^m^mmmmm), 
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®»»»Mte^ft«fiB*ZMP©^njfiCCDB«P3lallC^ib'ti:TKfe*«TT 
S710t?a = AaiT5C5a, 3i3E©l£ g$? Z M P #L& 

Kg errq CO £ fc 55 "C * -5 . 

±WBco J; a £ S 7 1 OCT, a = A a <h b S U Z M P 4H3t £ UtE 

S 7 1 0 T?3fc*&<R^ia^##«T©±#*¥ti:«3tA (X e 1, V x 
10 el) &m\Z, d ©fK^m^fc:mt£3«f§*/&^ q 1 [k] )&* EI w © £ 

(iBSc i o) ^ffl^T^ft^n^, 

ft, S7 10l:eWTAatt, # £1 J6 38 7? fc£ , jgH tS!$£ £ 3 IK 
errq < ft^C^niA a £5 fc&A a £12 

LWiWxmm$£m.j$ftmm er rq aMfcHrtKnK** ci^ts. 

Ml^o^fbca^) j&tHw<05£jfr&:*8&sns. S 7 1 6 l: 

a = -errq/r, T & "6 S 7 0 6 T? ^ & fc %k * f£ ft j$ # M g 
20 errq £, S 7 1 4 T?*»fc^5^ r TJilo fcfiSI* a i t 

z-smnz — xDmiEm&m 3 9 ©nii:fot«ggzMP/^-> 
Izmp/^ — > flstfejg $ *i 3 ) - 

^UTS 7 0 21CR5, -ebT, S708 Ofl|flS^N07!*5ia 
25 JifBbfcS 7 0 2 ~S 7 1 6 ©&SJ&S* C SgS *U S 7 0 8 

if^^^YE scao&atit ^©iSi D (S 7 0 0 ) * 
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mnx s 7 i s izmtSa 
5 ±&mmn\zjB:-3< &$iz, ^m$*m<D±.fomw&7z=e-* > v zmp 

(ZMPrec) £> A 0 #->^&5££n& 0 ICT^^t^ZMP 

£<D — gfctt (S 7 0 8 ©#fr) £3 fc> ^ @ Z M P £1^ 

CICOZMPrec It, MfHS^^^fe^ma^i^Sj b <D £ mU \Z& 

15 HI 2 7 JCtk Ufc Z M Prec <£>#^/\ 0 ^- > fc&^T, #?£<Z>]1,& (#ffrl 
jSO ©B«tegEftl£:T£ (J:t)^#:W^^#^©i)fn^CD0#^J&@^Z 

£5 Z M Prec G9-&7B?i«£ C/S^* — J^&SnSo £: b , S 
7 18 Xtem 2 7 fc*>tt£ Tm £ £ Ts2 ^tl^tl Ta, Tb tC^#^ 
20 A£ <h*f 

^mm^^^(Dm^^m^^^\zmm\z-z)f3i} i -f^r.iiit-^miz\fv^ 
-^z\x, ^mm^mxu, m.Wi^\zm^x^^\z, i^^n^.^ 

25 ^O^M^^m^^O^M^jfi^nt^cfc5 \z, &%in~7 
2> Z. t £T£ a 
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mm^mm iOWtftfetMtelttte^atft &\f*W, Z M Prec 

nbitfc*tm&&G>i&n±#&&M t%.i%$*®<Di®m±fe^ft torn* 

21 21 T?» Z M P rec A* — > CD Jf£ ift £ £ & £ jit bcurr t 1/ T ^ 0 ^ 

ittiii^#*»4*snatsa!ta. fc£b, n i fl£ig^«cD-t#&» 

mTC^e- ^ > h Z MPIII ZMPrec A^->S> H23CS518 
tC^i/iTtfe^nfc^ 1 tlfil^^OZMPrec A ^ — > C^^^WfB 
acycl -eafe^H 2 7 t* MS bl CDfB7?&3 <h"r^ 0 

5 tl/TSfigSnfc^f S ZMPrec ft IE * & £: £* , 

s o 2 4 KSfrsfctt^^osoffltfa*****^-^©®^ 
o, 3 1 \~&vTfri£i£nfzi£i$t£&®M±&igm ft &&tf&nm 

&fflfflmtl<, ZMPrec A ? — > & S 5 1 8 ^T3£& £ frlfc A* 
— > (flSSflS acycl 2 7 GD#$*A^ — >) <h L * © £ fif 

lorg ch - 

tit, A a 1, 4y91 "5 
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A01=01-0 lorg c 5 0 

Av01=v01-v0 lorg —.aft c 5 1 



A 6 1 $>&TfiAv9 1 tt, ZMPrec 0OE#*« i © £ ft 1 

oiS3t^A5a«cDM*3K5fc*r*o *>l, a 0 1 &£&&vd & o te&n 

HT, ZMPrec #OE#* fell <%HI#^ i: T ;kzf U X A 

te <£^T, ZMPrec A ^ - > © £ £ H&IB acyc2 tlt^2iM 

10 t&^^T, A Slfei^Avai^O tfcZ>^\El$*&i$m^-£ bcurr, 
ft 1 SIIhI#^^^^$ bl sfc&fc bcurr £^tII#^©1^K £ 

<h D#yM ©±#:^^^teigT^>»J*^ ; E^;i/^!lI lite 

^T^^-f *-f — ;V FH CO J; 5 & & 4$ & £ # ^ CI fcjfe S , A 9 1 43 J: 
15 ^AvflfJ, ^Inf^^l^iS^ bcurr, ft 1 fc^ffi $ bl, 4££<% 

fHf^^(D^S±^^#^| tfctt^O&JWJi 5 err, 

®;£&e[>ifc*HJb#»i&A t^f^§©IOi±Mi^H0i vQ err 



20 A 9 1 = ell * bcurr + cl2* bl + 9 err + el * v 9 err -cS5 2 
A v 9 1 = c21 * bcurr + c22 * bl + e2 * v 9 err -cS5 3 

fzfcls. ell, cl2, c21, c22, el, e2 ^E^*, ftl^®#c^© 

^^J^S9, ±#^#^75^-^ > h Z MPil* Z MPrec n$ — >(D 
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£<Dm,n~?OlLWmBft<DWi 9 err <h£l3SJt0^V 9 err ^^Js6 £>*l£, 
3fc^T7, Sc 52, c 5 3 ©StT!fcS ell, cl2> c21> c22> el* 

e2 ^m#w, mimu^m<D^m-nm. ±®-mmu7n=E~* > h 

5 ZMPiliZMPrec A ^ - >CD A ^ ;* - # (4# f$ M \Z M 1" & A ^ 

JfeHTfc 3*5 2 , ^c53 <0*a*tO i 3ft § «k 5 te^M*****?* $ 
bcurr, 3g 1 JHH#^-&^i^$ bl jtffcJgSn*. ^ c 5 2, 

3$ c 5 3 <Z>:fr32£ 0 £ L<fzm&J5m$:*B< utlCioT, bcurr> bl 

io *«8&e>nsc 

M^fc, ^S^^^lft^itTC^-^VhZMPilt (ZMP 
rec) ©#7gA*-><Z>#JgBi3j&*> ±IB^S6fc^lHl^##^^$ 
bcurr \ZWlM£tlZ>o 

^^tS 7 2 Ofll^, lfe©ISiZMPA^-> (S7OO0i 
15 DSb;Hy§Sift&ttOlSgZMP/^-» }C> S7 18T_b 

itft§/^->^®M©i^zMP/^->ttt^$n^. 

£<Z>£L3te, S 7 1 0 fc*HTAa ©SSO^^->*fiS 
20 WTt:«|^ZMP/^->5C±#i^7n ; E-^> h ZMP&ITtt 

a ^ — > £ ifp# b fcs ft & o 

#:Mt7C ; E-^>hZMPiflZMPrec £0 (ZMP rec 

A^ — ><£>is£ /17 & 0 ) l:lT4l$ti5o C(DJ;5[:ITS 

25 700 <D)v~7^mmw\z§if&^ntzU^m^3&-c\%, ^©_t#&g3i 
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S 7 1 8 T^t65 ^nfe-h^^^mTC^E-^ > h Z M P M^lii A' ^ ~ > 

5 U^U, S 7 0 0 ©JK^Tii65fc#&nfctilZMP/^-> 
*i£T5ui! e 5< , S 7 1 8 S tlfc J^^^tc^- > h Z 

> b&mmmft&lfo^T 0 £ £) ^M^-frSfc&fc, ±#: 

^I^MT^ ±#*?ffiltt3l* S 7 0 0 ©;P- 
^1?IWi:#5n§ BTB fste < TffitSk o \Z, ZMPrec \Z 

15 ;* > h zMpmnm^i?->\ztt!foT%±femmfttommzm£.-£ j &z> 

ZMP (lltioTB^t^I^ilttTJ©^*©^!^^^^ 

fr-rn^. b^c^ox, mz, si^zMPA^->c±#^§f7n^ 

20 >iLT, S 7 1 8^^8&fc±ft^^t7Gt^^>hZMPiIf/^ 
£*±*^ &ISZMP;^->fc±^ii7ct-/>[, ZMPil 

25 «/^^->^ijmbfc/\°^->^a^zMP/\°^"->tbfeasTafe^, 

01 3 (cMoT, _h|3©^£ < S 0 2 8 £ £5 ^ T^H#^ A ^ ;* ~ 
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5 ^ft) ©^nfnt^^t, j£M:*mm/&##L5i£, #&tB:£ci2£ 

M*.fc£, MfB^c 12© ka*ju ©«*»^#«TiEffl ©j^^^TK^p^^fF^ 

^w^hshw:, Sen ®i^ka ©fit£> mm^^^)i^m<omK 
»«itt«jfi-r*««, zmpi^^^h«, MSTtigitii: 

15 M^^X«I^rJ«I©MSCDMt Y«i:£ffi©ffi*©tf fcjGSZMPItfgp 

20 S 0 3 0 ©a&SS^Sfr LfcgL *§^»S0 16 ©#J ®f tt*#N O "C 
& 5 SO 3 21:1^, <%lefg*$Vtl$ft (Sa&R#£iJ t ©ft) ^ 

±13 S 0 3 2 7ftt, H37OS 9 0 0 *5S9 1 0 StiR-ClI 
**ff &fc>n, S 9 1 2 (DD-^)V— 9=- >t$. -5 1380S1OOO 

25 ~ S 1 0 2 6 ©aLStftfrfejhns. Z\<DM&, I38OS10 

1 6fc*5ViTli, JbflelSS&fKTG^--* > h Z MP&J*« (ZMPrec) 
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A°^->&, 0 \zm.fe-£n&(D-CtetZ < , Bf3 50S 7 1 8T?R£bft 
-hftgilTC^-^^hZMPUfi (ZMPrec) A^->fcRfe$ 

n^o ^^Ti3 7©s 9 i 4 i: mi — ©ffla^^tf ^n, cnicio, 

013JOSO32 Oftl^Tta. 

Of^SESlfefe©) ^65*15. ffctoS, S 0 3 2 CD #L SIlC J; 

^T?^i«»&n§. ^lt, ens, s^sigt)M«)0^flE«& ; & 
fo & w- a o js» * &^-r s «t -s t v x % & ^ . 



WO 03/057427 PCT/JP02/13784 
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Z£5\z (B«ZMPfcHtSiA^«J¥ff*fr*»fct«t5t) 

$n§, t£^x> ^asjt^jgfc^w-amite^*^;!/^***, mm b') 

tit. &±%Lwvfcmm<\:*^)i'&®mmm<D&m&mte&^xte. m 
mm 5 <D7£ff$?m&mte t-oTmwvtzffi, h i <Dmnmn^± 

20 fcfct!&fef&ft®.M<D 2^<D&Mi®ft<DM-2 CI, C2 ^li, 3fc 

fc_k#i«3ife5g8t (t^lO- 8 6 0 8 0-^&?g o J:D*ftfl5lfcl4M 

mom 6 (D^mm) &m^x, p#»;H0»#2, 2<dmi ca#= 
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13 0 

a-ttagfcfcur 1 «WftfiD¥^*«»ia«D#!y b i © gate— 

^#HS¥ 2 0 0 0 - 3 5 2 0 1 1 1 *JfiJ&tHP©g*ft IC «fc o Ttft 

Hi 3©7n-ft-hoRKI:B?aT, ifcfc:, S 0 3 6 1:1^, & 
20 (S 0 3 0 -et&febfcfc©) SIC, ^ttIEffl©i£^#7j<¥f&# 

©hie) *f?v>, mmmf&miig&i&vmmffi.&tikm'Ztiz. T&fr-s, 
25 SutB^ 8 *0mvTmwvtci&5 \z, mmmm±^&mmm^, muz 
mp $fc o ©s&iEasflcs:*?^-* > h ©urn <&jt) fc^at^fr^n 
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13 1 



PCT/JP02/13784 



So 

£©S 0 3 8©##fc:E*ife#:*«S^©£&*#tR*fc*r. KT» 

*l^milA^^^*g^bfe#Jii 2 0 0 1 - 1 3 3 6 2 1 1 
^tiIEL^:^^^©F t 3©M» ; E^;VSr^Vi^^^fefctt«l^< . fcif & 

H42tt, E©5SW©» 1 ^fc^ffi JfcS« 1 0 0©»fl3, 

A#WKlta, HI 3©7n--f t-h©S 0 3 8 <D$*&<D^jE^m * 
20 RIBtSaijl^Dy^H-e*^. IH4 2 ©mM'fb ; E^;i/2 0 0 

fc£, ^fci&^^^rx;l/^^T^< , S&5zB© S010A>6S 0 3 4 OjHI, 

T\ 04 2 Kn&V^T, JiUjffiflS^^;!/ 2 0 0 ^ £>$fe©«&J&*S 0 3 8 ©ffl 
3 fc: *l ^ T S . 

zmmmmfe. mi 3 oy b ©#M^-*t so3 6£jiviT^ 
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13 2 

5 ^MS8 (SlfiEB#*I t te*frbTI$*0 t — A t ) Hlffibfcl (ttlttft) * 
fflVaatfcfcT*. ft. MHHMflrMHB (ill t - A t ) CStHl 

s o 3 8 co®a*t|iff 7*n v ?m<D 1 fMflf JS81#<Z>ift£ 

io tstsi, BUR-rb^st iTtt mmmft, mmmft, m-xwzm 

cm*) iwst&5*^Mi:5. cam, niscffc 

y= f (u,y) &iJEt§ y &3fc«>*»-&lC, yt^ft^ittJ; 

so38tit tf , _bta<z> < f# snfefmbtT^^o Bm 

^) ommmt, bmzmp (ommm^^mmmmti^y )v^^)v m 
25 t mm z mp 13 (Dmfcti^-* >h&. my^^^jv 2010 
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13 3 

m p £t>o (omRti'e — ^ > b\zo t$>z><dt, my 2 0 11: 

ioTlfflSn^g^ZMPtt) D (DmKti^-^ > hit* ^M^^&'X 
flcK**-* > h £ Mfull tWr-T, 

io s 

15 «KA»iM*AAbTfeS^. 

^Sj^;W3u _b#7jc5p&g^iEffl^»^E^;V 2 0 2 £a;0^±#:|£i£ 
A*^:LEJB^S&»r ; E:5 ^ ;^ 2 0 3 jfe ft, sKflr^^H*, 
fc^C^T^fc^it^^T, HI KOi^ft^iOWtrJUCbTfe 
20 jStfr*. 

±#:^K¥^S ; !tiEffl^»j ; Ex;i' 2 0 2 it IGHBittMJi^- Ffc* 

25 nmr^o z.(oxti (Bmrnzai^-* > h ±^tK¥& 
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13 4 

Fp 

io mb hi i fc^-rffi ga -5*;]/ ( 3*jflt + 7 9-f ;wcd=e 

ttH Zb t H — t f § . 

C0±#:7K^fi:«^jEffl3Slfi ; E:7 s ;V 2 0 2 14, fu ffi # if?E ft ^& x ;P (3 
15 n&^fJV) (DWj-tJ^JjUj&OTS. a8, 5£ a 9, 5£ al Otecfc^T, flc 
> b <DUWl AMy t ±#Hj&J!k¥*fc1K0)8f» A Xb £>M^£ 

My, Xb, Zb £**m5fe»£3*fc IT, # ^ - ;* > h CD 

&9b AMy £_h#K£;jc¥ti:«©fl5»r AXb al 0 >5> 

20 <h, *i*«#5n§. 

AMy =-mb*DXb*(g+d2Zb/dt2) + mb*(Zb - Zzmp)*d2ClXb/dt2 

-5£ a 1 2 

25 IIICs Fx, Xb ^ftSlt^ifelT, flcK*7K¥^^<3DSS»APx 
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13 5 



PCT/JP02/13784 



A Fx = mb*d2DXb/dt2 -Jal 3 

5 ±##¥;lm»£te«fcoT5§&*r5 AMp £ AFp © JtT* S KTE±ft 

10 h = (Zb - Zzmp) -Sal4 

<£ T > S a 1 2 £: 5fc a 1 4 <fc 0 6 n 5 . 

15 

A My =-mb*DXb*(g+d2Zb/dt2) + mb*h*d2DXb/dt2 -Sal 5 

20 £0*.K. f&Jb^, Fbz tt, JfcsSTJtlfcSnSo 

Fbz = mb*(g+d2Zb/dt2) —Sal 6 

Sa8£D, ±#:^M*l&St^^ Fbz fi^t&S. 

25 
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Fbz = Fz-msup*(g+d2Zsup/dt2)-mswg*(g+d2Zswg/dt2) 

-5* a 1 7 

f^i^.§t, -httflcKafttft&im, j-kk arcana* Fztan 
5 fcw , rmiBm*fi'fi: i 6 5 2 ;v (3i^ + 7 7-f^-r-;Ko : Ef;i') 

ital 6 £a£ al 5 HfUt^ ^tfciD. 6 ft* . 

A My =-Fbz*DXb + mb*h*d2DXb/dt2 -^al 8 

10 

3t al 8 OA My ^i^JK^^gMlEMSij^^^^- ;* > h Mp> 

Axb &mm.mmw}*:^)i<±fa7k3£i±m x c c £ \z & o 

(St al 8©AMy iC ±#7K¥te**l3EMa» ; E7 s ;i' c E- ^ > b Mp, 
AXb tC«IEffi^» ; E^;i/_h#:7X^^g Xc &ft A*T 5 E £ <fc D ) » Jfc 

15 ^#5ns. 

Mp =-Fbz*Xc + mb*h*d2Xc/dt2 -ial 9 

f -h#7jcSp^gSiEfflSWj ; E^;i/ 2 0 2 tt, aS; al 4 ^ =fc o 

20 T5Kis6 Sn^-t^afeii^- F^S*tt$h al7 te £oT3fcs6 6*1 
&±#:f£M:7j$&itji£:fr Fbz SrJl^T* Sal 9T^$n§. 

sfc, s: ai 3©afx ^±^7H^itmmsEmmm : E^^mRt}7}(.w- 



25 Fp = mb*d2Xc/dt2 



-at a2 0 
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Tfct)%, J al4, ^al7> S al 9, S a2 0 \Z «£ ^> T±#zK 
5 te^£>)&V> 0 fi£oT, Mp, Fp t Xc fcf*, 

£ a CCDA^ CJ9cK-A^E-^>hO*liE*) ±#251^ MIEJB mm 
^K-^^hMrtW. i^^^^MiEa^Kr*^;^ 2 0 

Fr = 0 —SC a 2 1 

20 ±#£#a»jE;B9E»^5 J ;l'2 0 3 WU H44©i5fc, ^-fjfr-f 

MfemM'fb^^^ (3i^T> + 77-f*-f-^) ®77-fw-^ 

^E— j* > h Mr }I«St§, 
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13 8 

&+7 j-i ft <i-fr<D =tf;v) (Dmti^n^^mm^ ai o ic&^t, 

5 ^-HT?, My> 5b PBfif|[t^ftlT, i E- ^ > b O^Iir 

A My £±#&SM©;K1& A 0 b ©P^^^ al 0*»6*»5t, 

A My = J*d2D db/dt2 — 5£ a 2 2 

10 

^ a 2 2 CD A My £ ±# §£#^t ffilEffl }S«J =6 7 s ;V * - * > h Mr> A 

15 Mr = J*d2DDc/dt2 — ^ a 2 3 

feZ: £ <1& a2 1 <D&5\Z?ZZ> (Fr=0). 
20 ^3zBf a C S 0 3 Jftttddtc, 4tiE^^ (<fc DiK 14, 
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13 9 

¥jWfc^;V±#3fc¥ffiil©IRI$flt (S03 2 -e^8e>7t^ni^^©^ft 

m) £Ji#ffiMt&»IEffl«l&*5 s ;P 2 0 2 ©Art*-* > h (8&flB± 
#7K¥&e*iIEffl«» ; ET J ;i' : E-* > h Mp) £ ±#ae?»A It 
25 tr^ 2 0 3 0XA : e^^>F ( tu IB ± ^MjE/imib^ Jl/^E- 
* > h Mr) t^iQ^-^feOi^^o 
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14 0 

Tl7;KfJP2 0 1±tfi4t5MA) **, *liES«flcR*i:e« 

^JV^E^r^^S*^ — * > h Mfull 
+ _h#7K¥&S1ijE^^» ;: E^;i/ ; &— ;* > h Mp 
+ Jitta&f&fcttlEfllSSIir^T 5 ;^— * > h Mr 

io = miEmm^Kti^- ^ > v 

"' & 5 

y^^-x^^K^jJc^^c^ Ffuii 

= web 

6 

WIE^GD*© Z MP fa, lilEe^^S*^-^ > h £ 

zmd ^srnfcjfttcjfcHStts. 

MIE#^(D^C0 ZMP « ISZMP 

25 J]ffiw.mft 



~& 7 
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14 1 

*f±E mmmKt)^ — * > b <D Y $4 (£:£:#|rJ$|&) 

&7<Dfij3.<D r + j « r-j izVfcvtnittfcZfsi^. 

* aim b «c w-n rate 6an. 
b^b, ^neo^^swts^i^a, IuIbmiems 

lufHifrTfc^^fi^iiE^MKj^^^ 2 0 2 £ ffi f 3 _h #: £ f» A 
flJIEJBSEIfr^T^ 2 0 3 <DVtm& (<fc O^ttttfcfij;, MiEffiSlfr^T 8 ^ 

20 JBSSlj^T^ 2 0 2, 2 0 3 CDS&J&tefMttrftfrS. 

*flft8J93T*. 

$fefc*tfi8gAa*iS3gbfc«« 2001-133621 4§-7?t*, ffl&M 
25 XtH¥StlSa*i>7K¥ffi:fi XGf ft, ^ifttrJ^^Oif^iSS 
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14 2 

mmmtfi-^z. snt^rc. mtotai «tutan#^ h%tnm> mb 

Kv 7 ^ - H/t y ^ fflff <d y -f > t? % & . 



10 BaSEfe-fitM = -mtotal/mb*(XGf-XGs) -^8 

= k p * (wiEffl mw!fr)v±fa7k3?-$LW- MM^fe&m) 

+ Kv* liiEffiaft^^^i**^*,* 

15 + itiEjBifSifr ; E^;i'±#7jc3Fteg 

-5£ 9 

20 *5. 

01-13362 i -sfi-fflvi zn%±&7ks£&mMiEmmW}=E7 i )i' 

25 
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14 3 

±#:*¥&@MiEfflS»j^E^;i/ 2 0 2 £ a *BE3£tir*fc:iR:s|C (5fc£) 
anEMSSS&^^ftfcrt;^-* > hS^f Mpfdmd i^T? 

15 -h#7K¥&SM!Effl^l!i ; 6^;i/^^^^-^ > Mpfdmd 
= Kpp * («IEffim«f^^;V_h#:7K¥f4« Xc-IiIMl) 
+ Kpv* « jEffljRttt^^-hft^spJfi* dXc/dt 

-miEmmm : e^)i±^7K^^:mi x c * -h^^^^r^it^^ Fbz 

-sS i o 

20 

fc?£L, Kpp, KpvUy^f — F/ty^fjl?©^ >^^§, 

±#7fc 3 Fte«*tIEJB8*»^:T t J!' 2 0 2 (Dfg^T^^fe ZTi < , 
jft (IBA^K^) te«»Ift:fr|&fc±#:#R:*jj»lfcjifca' Fbz ##JH L, 
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14 4 

±&&¥&mffimmmm ; e ; T)\'&fefci=-* > Mti Mpfdmd <d 
5 ±fo7k¥&mffiiEmnw! i £7 i )v&m4k ; E-- * > h^&m Mpfdmd <d 

i>> temmsm® r-j r+j fcft*.&„ 

M^bfc#m2 001-13362 im,zm^Tc^^^^m^m<D^T 

M^itj2 o 6£&^-rnt;£&^o 
mummmm^.u i o o b^m#T3X2p_fc#i£#i£i cm 3 7 © s 9 

(i370S91 4T*ig>e>nfc*>CD) fc, *f|IESil±#g§££l, 
^f;V 2 0 3 P I mmi$.E<D7 J — F/ty^ilil: 

fifttT^ 203 \zttinm\zAtiTZ> a 
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14 5 

Mrfdmd C 21 T rgjfcttJ &Htf1t0U, Jt# 

*¥<t«*tiEfflS«r ; E7 f ;V^3fe'ft: i E — ^ > Mpfdmd tmffi.<D 

±#£»£tt:EJfl«» ; £5 i ;>5feJ£flS : E-.* > MM Mrfdmd 

MT%±&mwMffimmmm : Ey : )\sMMm2 o 7 it, ^i 

10 

±fcmmMmiEmmwj : £ : r)v&mik^:~* > vmistm Mrfdmd 

- mm±fcmmft - ^mit^ friz & % um-tfcmmft)) 
+ Krv* mjEm&m^Tfrjbftmm&i&m&eci&t 

15 -i 1 1 

ftf£V, Krp, Krv 147 >t - H/ty >7 ftffffll ©y-f 



20 H4 2O|||6^Dy^H4lViTS 0 3 8 0MSMHtSt, 

_k1B©zr£<, SfrfB±#7jc 5 P&e«IEfflm«i^£^;i/^J^MiJ 2 0 6 (SI 

Mpfdmd 2«a6 £>fri£ . £fc> MIBifr^^^^IEfflMll^E^^^JW 

11207 (sin iz &^x±fogmn%iJEmmm : £ : r)i<%i£fc*:-* 

25 > bffiJftflt Mr£dmd*s^8e>6tl5. 
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w) -fit fo ifi fo mnm 208 tc «t &n§o m^-r^ ck 5 ic, ± 

#7K¥^SMlEffiMSi ; E5 :? ;U 2 0 2 fcte, !7 ;U ^ £ # - > b 

Mfull fc, ±#7£¥&g*ftIEJB&I!r^ x^^t;^--;* > h Mpf $i)P 

mm^Tfr 202 ji/^^^flcs*^-^ > h Mfuii (DW^&Kmi 

10 

F0=mb*d2Xc/dt2-l/h * Mpf —5^12 
;V 2 0 2 C^STj^^^^St, 

3**1351^ fC-L mb ftlilC£:«#> & > fu tm <£> ±#:tK¥&»M 
20 jEfflSEft^^V&Jtfl:*-* > h Mpf Sifr^fejft^- HJ*K*Jta#Sh 
TTWo fel^iC & Zizlz&^T, Mpf 0 T&ofc fc-jEfeLfc*^ 

25 TK^P&flltiiEfflSJIfr^Ex^SfeffeflS*-^ > hg^tt Mpfdmd 

fro, ifrjfeffrAWjEMSEft^^Sfiffeft*-^ > h Mrf ft, ± 
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14 7 

fcmmfti&iEmnwi'E^jv&Mfl:*-* > h^jstm. Mrfdmd tc-^s 

Min A* Min 2 0 9fcJ;D^fee>n-So £ CD JEfc £ A ^ - ;* > h £ 

^aaH^^IEi^^S^^:-^ > h Min tD?^„ «J PlBtMlE S 
5 H^-^ > h Min ^^fcioTtfeetl^. 

Min = Mpfdmd + Mrfdmd -3 1 3 

Ttzfris, MMt&mmiEBmmBLJi^-^y h Min ±<ffc7K¥& 

10 «MIEtf aSfr*^;^^^-* > b-BJfttil Mpfdmd fc:±#a£#*t*t 
lEJBSI&^xJPSfeJ&ft;^ — hM* Mrfdmd SfiP^T^ £ £ K: £ 

iEMaa&^x^*-^ > h Mp ft IfMtSiEffl^l^f Jl/^^ 

15 ik^-* > b Mpf & e> 7;Kr;^i7jt-^ > h Mfuii ^MCfelit 

-h^^^^lijEffl^Kj^Ex^^-^ > h Mr ft, Mrf <2= 

20 

*IIE@ — * > h = Mpf + Mrf -5£l4 

25 Mpfdmd SftAl/, ^-=>, ±#:^^^^IEffl^ft ; &-5 £ ;V*^'fb ; E — ^ 
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14 8 

Mrfdmd £f^AT-S £ tT, Iff IB ^ 1 3 £> ft* . 

SMUT, i^Jc^ftfiMM^li^^Srt^-* > h Mpf £ 
i&TK^&B^IEfflgll&^xJt/^fc^-* > h-3?#* Mpfdmd fc- 

±*§e#attIEJB«S&*x;i'5fefc*b i E-.* > b^2t« Mrfdmd K — 3fc 
£i^i§^fc, ^4t5^S7J7K¥^ Fin Fin m&B 2 10Ki 

Fin 

ZEffi^m^T 5 ;!/ 2 0 3 fcl*fltK:&3k¥ja&'fcS:3&£Ufc:^ T^t»^ Fr 
!J0T^§. Lfc^oT. &ffl&l$«iEg*0cKrt#¥jS# Fin tt, 
±#7X 5 P^fiMlE^^l&^:x;V^S^ ; &-^ > b Mpf ^Otr^ofct 

x^JEft;^-* > h Mpf £±#7K¥4fcHffiiE/ll!5a&^;l'5fc5£rtS i e 

-7^>b^^« Mpfdmd icSES b&z:^tc«J;o , r«lin'r**K**¥ 

Mpfdmd C^ILfc Z. £ £ T^ira^5J0$K#7.fc¥j&:$H3:, -fc#7fc 

¥&Mie;i§&»^ > bKjRte Mpfdmd £Ji#:3fcii 

bfc^'oT, M!lPgB#MlES^JE£R^7R¥/&# Fin tt, tCrSH^ 1 5 
Mpfdmd &±&mm*:- F&SftffcSjShT&lo fcffifc, t&fB^tf)*:? 
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JV^^rJVfcK J] Ffull ^Jnlftb, _t#7jc¥#:eitiE^ 

$tm^^mMWi : E : T)v<D$iRj](D%mm fo ^^n^-r^ ciiaoti 

5 

Fin = 1/h * Mpfdmd + Ffull + FO -^1 5 

Min hmmmmniEummKts^^ Fin £^e>, 
io izmu%m%.tzmx$>% dizMPSfe^) fins^jEgs^s^^ 

-*>h Mltd £®mmjEBMmKt)7k¥j8<ft Fltd ^MSilM 1 

^EAt-^^ MaffflRBSfiEBlRJfcE*^*-;* > h Mltd £-ifcb> It 
lE^^O^^^TK^^^taffiaiSSjEgtKflcS** 3 ?^^ Fltd fc — Sfe 
15 T£ (ti©^2 6, 5S 2 7 <Z>SEI8&#flR). 

fHlfiffilESWacK**-;* > h Mltd iWRiliEBaiflcS^TK^dc^ 
Fltd tte, ^IE#^©m© Z M P ^itfifE Z M P fF « <6 ffl 1*3 tC^F *E t- , 

aC^t§tl§. "rfcfc-fe, Mltd ^cfctX Fltd \$Z MP JMtt*tt££tf 

20 j£S*7K¥j&#li!l^#£^J£:i-§<fc5 

;*>h5S:&* Mpfdmd fc— SSfcttiSmtfc&S J; a i:^^ns. 

25 ISD ±#ISIS'ft»iEffla«r*5 f ;US?^ft^r-^ > bM^tt Mrfdmd ^ 
— **fc«ifiV>tttete* £S MIBMlEffi^ 
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15 0 

Mpf = (Fltd- Ffull- FO)*t — 5fc 2 0 

Mrf=Mltd-Mpf -S2 1 

10 

ffctoS, Mpf iff 2 1 2T«, ff«*iIEailli£J*7t?7K¥J&# 

Fitd^e>, ^^^-x^mM^^jc^^^ Ffuii ^ic Mp^otfeofe 

£*i> Mrf?H3l^2 1 3Tf£> l*ZMP*t>t)©fWIS«HEB«flcS"* 
^E-* > h Mltd ^S»BuK_h#:7K¥&S«iEffliSi[i ; e^;P^^fti ; E>-^ 
> h Mpf ^HC^^iiaO, .h^^^^^IEffiSUr^x;!/^^^^ 
— ^ > h Mrf jJtffSft*. 

;*>h Mp, *<tOt±#:i6#A»iEffliR»^^;V*K* : e-^ > N Mr 



Mp = Mpf- Mfull 
25 M r = Mrf 



■3fc 2 2 
-5£ 2 3 
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^ft ; E-^>h Mpf €> ^l^^VjfcK*^-;* > b Mfull 

itwffiJEmmm^^jv 2 0 2 KA^sn, -toA^sn&jfc]* 

10 Sfc, -b^^^^MlEffiSSl^^Jl/^S*^-^ > h Mr ^_h#^# 

AttiEJB&Sfr^;]/ 2 0 3(-A^^n, -toArtsnfcjfcS:*;^-;* > 

&V*T> 205, 2 0 4 CT, -ttl^n&zfc 24, 5£ 2 5 IZffi 

= m^^^^;^±#:7K¥^« + atoEffljRi&^^uitt&ii xc 

■»5£ 2 4 

20 

= m^fb^^^-b^^^^ + MiEffl!i5i&=E<7 i ;i/j2#§gi&& e c 

•••^2 5 



25 ffcfrS, mM-ft^E^^i^TK^ffig ^MlEffiSSj^x^i^&e 
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15 2 

SHIJfcBt;*?*-^ > h Mltd ifiMJ]2tlZ>b.#i\z* tiiEg^ms^TK^ 

10 

= MWLI&TEmUmRIJ*-* > b Mltd 

2 6 

15 1iIE@a^S*7jc5p^^ 

= *9 IS ffiiEB Fltd 

-5£ 2 7 

Jt © £ < , S 0 3 8 ©^**SiE**ff t>tlZ>o 

WtS, 2 6 , 7fcJ;oTt^5tl5c T K; IE 9B T 5 . 

25 ^20, S21, 5£ 2 2 , ^23§^5 <Z> £ 52 lC ft A *T § £ t <fc D , 

sj^^Kj^^^fr^^je-r^fe^oisiEg^m^^^-^^hra^ 
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15 3 

Mltd £fc*. TftfelS, S26CJ:oTi*^^i^4iSt§ 
— 3a20, 5£ a 2 1 , Sl2, ©SSCftXtS 
5 &<2*$iE@^m£#*¥$#fci> Fltd t^:5o Tf3it>t>, 5£ 2 7 «k 

10 =mb*d2Xc/dt2 + Ffull 
=F0 + irk * Mpf + Ffull 
= F0 + 1/h * (Fltd- Ffull - F0)*h + Ffull 
= Fltd 

-5£ 3 0 

15 

20 §«^1-^o 

WizBcD$5Pg^©0^^, T ISMS IB 2 1 l^^SCD^ 

fJftte^ffiflHH 1 3 © S 0 3 6 T^S^nfe Z M P mi^illl^^ 
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5 IfcR** — ;* > hfF^f&H 

= (ZMPMffl-BlZMP) ^KAM^^^^hJl' 

-iS 3 2 

10 J&#^ WW*, »fij£4mft«>Jifc#£ 0 fc U&aftitflc^^ WI/T 

20 t^ns. £ |r] u#k: , zuvm-^&mfommzyi? *n&-r2> &^\z 

25 ^jus^f 2 2 (Dmmm (sstoiii) ^©^^fc^v^T 
zMP^ifflu, ggzMP^fi^to^, w^w^nmzn^i 
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fc, ^fr^^CD^^^-e^, Z MP W^IKlfflfci, M^.^g^ZMP^tp 
M^J^Mtt^JCD-^-^j^g^ZMP ^ D te: f£ H! T £ — 
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15 6 

<D±mm. Mmin teTMT&S, 

Mmax^ niEmmomfctl'E- * > h ^ Mmin -^3 3 

Fmax^ SIE^^(D^R^7K¥^^ ^ Fmin -SC34 

15 

•K*^-.*^ Mltd, *&IE#§0jfcM#7j<¥/&#«MMlEa^K 
#7K¥$# Fltd fc-a*fcttgff-St5. 

bfctfS^T, 5£ 3 3 3S«fctf5$; 3 4 fc*, ifi-fiM 6*) K * tl^tl^iS 3 5 *3 £ 
20 ^3 6H^i$n5, 

Mmax^ Mltd ^ Mmin — SC3 5 

Fmax^ Fltd ^ Fmin -S3 6 

25 HI 4 6 fcS*T, BtttfcJfcK X M£t) DJ&# (tfl^W^ 
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15 7 

m&) siofcisit^^t, umffijEBmfeBitifc^mfr pita t 
mmL-ffijEBumKi)*:- * > v mt& (Fita, Mitd) £j«^±© 

5 046©aA (HBTK» a*l£ffcift©*il2Li:&SM&:oTl*S) ©J; 
•5 fc, fcttlgftiltlEBatflcjE*^-;* > b Min WfiiSitl ^E — ;* > Mf 
tHi^fcSfiL, J^O, il^!lMatMlEg^m^**¥^^ Fin #Jfc 

10 (Fin, Min) ^Sft bt^^S^fcfi, M M ©H^lT^T^P < , Mltd 
««HMKI^«iEB«mR* ; £-^> b Min fcU, Fltd ft *HM IB ft *t IE 

e^^^*7jc¥^^ Fin lets. s^ori<, z.(D&5\z.-tz>tcn 

~e, 3 5 £q£ 3 6 *^i1"§o T&fc>%, *& IE =3* © flc K # ^— ^ > 

15 jft##flcE:&*¥ja##«ttHrtlC#ftT5. L^t>, l&MISfttiilEg 
HII*:£*^E — * > h Min, ffiffll&ftfcjEBSflcSATRSFriSa* Fin fctt 
(B&frfrf K: (^iE^rflC) ^-©^^ Mltd, Fltd tltiJlA^nso 

20 04 7-H4 9©fijtL© e J:5^ »«IBftWjEB«*KA* — * > h 
Min — * > hW^fgBft £#&1>T^&V^, 

^0JIBft^IE@^mS*7jc^^^ Fin ^JfcM^^J&^ir^fgffiftfc: 

spmft&m-mm t-em&nit&jzmommteM. (Fin, Min) ^#^el 

25 T^fcufc-grtett, ifc© cfc-5 Mltd t Fltd t^^sn^, 

ST, Mltd &£TS Fltd ©&^&£I&BJI-r3ffifc, *<0*J|l:i&5 
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^fc> Mitd zMfflmmmEmmmfci)^- * > b Min ti, Fitd& 
mmwLmmjEmmmKjiyksfi&ft Fin ttst, mie^©^^ 

^O^OJi^TK^&MffiiEfflMife^E^^^Jg^^-^ > h Mpf 

^mMmiEmmm^^A^mit^- ^ > h Mrf «tfria^ 2 0 & £tf5S 

2 1 fc^^T, Mltd \Z Min, Fltd IZ Fin SftAt§ £ £ 7? # £> £ <. 

tc&lzU* £©4:5 fcLT#Stlfc Mpf l£TzU Mrf £ ^Sl" 3 i&g #S 

^-ft^E-.* > hS3fcfi£ Mrfdmd ^-c^^pi d — :t, -r&fo-fe, 

Mrf O Mrfdmd & <£> ^ IE /.h K: & 3 £ t £ £ £T £o 

15 Z. <DWm ^UTtem^Z. 

±fammMffiiEmmm : £ ; 7)v 2 0 3 ^wiex^ zmEct!*- * > bu> 

&&W/hS<* h&MiEbJ: -5 ±#a6#ft** 

;^^<z>*iiEte, TgsiSDitt^&attiEffliiSlfo^ExJ^ 0 201 
20 #&mMfc ; E7\Jl'ifc&tein*.* c t\z k^Tftls.? z. t&Utz un. 

it, -t^Tjcsp&g^iiE^Mi&^x^ 2 0 2 ©»*T?^iEU*n^vi» 

£fc ±.#£SiMJ|&IEJlj5tt ; e-7 i J> 2 0 3 cott&SJfcfcfifb^^gfcjn 

±#^#^itiEffi!sifj^E 2 0 3 ^m7c$^^> mm±^m^Mizm. 

25 t5$^§) £ £ ±#zK¥&«»IE/t!85» ; &"7 J JV 2 0 2 £m7c£i±3 
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£b^o t-fcfct^ i.fammnffijEmmm^y'fr 2 0 3 ^m^^^^ft 

tb<DMtt *TT&£ Mrf ^±#§g#:fc1#IEffl^tfr^;i'£^h^~.* > 
Mrfdmd fc T * * fig 0 -tt S £ fc * flE % 3 "& S 21 £: * 

5 £T, Mrf 35*±#iS»A«iEffl«» ; 65 s ;i'5fcS&^ ; E-^ > bS^ffi 
Mrfdmd t^ft^fcfeta, S20tS2 lit^^T, Mltd \Z 
Min, Fltd fc Fin ^^At5 £ tT'f&nfe Mpf h Mrf ©ftT, Mrf 

fctagjesnffc, Mpf fcttaigxsn&ttn&fc&fcv*. 

• u HT. Fltd <D^3g»£ AF £ L, Mltd O^Mi^AM it*. ^ 
10 JD, ^SO<t5 Fltd i: Mltd feOitS. 

Fltd = Fin + A F -S3 7 

Mltd = Min + AM -^3 8 

15 MIB^:2 0 *5«fc£«2 1 «t 0, *S©««iJ«#6ft5. 

Mrf = Mltd- (Fltd- Ffull-F0)*h 9 

_hfHS 3 7 -5$ 3 9 ft & m £5 \Z . ^S^filtiLT^nH 

20 Mrf teEH^n&^o 

□ M = DF * h 4 0 

K-hJ:0, AF ^it^AM JilHS 4 0 L tfn tfft S> 

25 

£7c> ^£)±T* Mpf #±#zK¥#«ttIEJB«l& ; E7 i Jl/&?£te ; £-- 



WO 03/057427 PCT/JP02/13784 

16 0 

Mpfdmd lZ*V£Z>m X) i£Vi £ twmti l> ^OT. ^M* 
A F (S&ttAM) ©m^ffit^T^ SIR?) /hS < & £ «fc -5 fcftgtS. 
£Sfc5£3 7, 5$3 8ftffl^T, Fltd £ Mltd £&®:fe~t& a £ft \Z X 

tK¥&S Xc ft Tffl6fcl6HT££tel/T$8ttftl»iL"rs 21 £30*T€r 5. 

£ CD «k 3 ClTft^^flfc Fltd Mltd (Dififift, 047, M 4 8 fc 
43V*T H;*L* (Fltd, Mltd) M*lJnU£, & & (Fin, 

Min) §II>, ffl#^±#MiS^6- F^S^tb^hTa&Sfi^i:, 5$ 3 
10 5, 5$ 3 6 ^mZft&ft&1&m<0%.ft£(D&.&<DfH*V. Xtlb&tlM. 
(Fin, Min) \ZtB:^ & £f£ Z> , 

iMtSt, ± B * Kl « , S37, ^38, S4 0SiJit5jS 
(Fltd, Mltd) OD^^-^lc^i-S,, a^l^OD^^^ £> , 

^tettttiEfflJgS&^x^&jetf;^-:* > h Mpf «WS«3E*r* £ , 
15 Mltd CiliAM t Fltd OfSlAF © it *«Ji#M 51 =E - H^S^tfc 
$ht&§iiA^fe, ±?Btt?^^\ (Fltd, Mltd) ft (Fin, Min) 

Mpf fc ft ^ JE L/ (Fltd, Mltd) ©mcDm^rft^^T § £ £ 

20 7c L , 04 90J:5l:, ^35, ^36, S37, ^38, S40 
ftii&TS Fltd t Mltd a*#3£LfcV>»'&fcHi, ifeC0J;5iC Fltd £ 
Mltd td«^SSn«. ^O^-e-tC^, Mr ^flU^Ct^lf B 
66, Mr CD3fcH*tf*T?*SKBt)/.N£ < 

25 

AM = AF*h+ AMp2 -^4 1 
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Fltd t Mltd S3 5, S3 6, S37, S3 8, S 4 1 & m&~§~ 
2> J; -5 £*fe5t£*l£o fefcb, AMp2 j5« 0 £55 VMS 2, Mr O^Ii^ 
/h£<fca©-C, AMp2 0fft#tt#*/hfcfc3J;3 lCftST*. Sfc, 
tn^^SiSbfclt, Mp #±#*¥M»:EJIi5»^'7 s ;i'£ 
5 ^t^Er — * > Mtl Mpfdmd \Z~V%Z>m £ <fc b V> COT. 

10 ClOcfc 5 £ LT^§ nfe Fltd £ Mltd i4 9i:^^T 

M*Lj£ (Fltd, Mltd) titi. MjtL/£te> S3 5, S3 6 Tig 

©^■e), (Fin, Mm) ftSS,' fflt^lftSfcSIt - 

15 jfc*h*P*5ililC*fejfiV^i«:5. 

^_t<Z> £ < , BgZMPltD*] OfflRRJitlEBftJfcEi&^E — * > b 
Mltd t$!flSMiEg^J^H*7jc¥^^ Fltd t^$n5, 

iZU, S3 5, S3 6<DJhPS{B Mmax. Fmax fe^t^TPIffi Mmin> 
20 Fmin. f $ 0 t^§©T, S ft Z M P S to 0 00 flJEWIE g I^K # ^ — ^ 
> h Mltd £fWJBttIEB«*K:*J*¥j£«' Fltd tt&fc 0t^§. 

15 #0 1 3^D--^^-h 0 , Pi±0^i< S 0 3 8 C0M3I& 

fro fc^, s o 4 o \zm&* mm t & a t fc sues out 

MO. so i 4^e.s o 4 o^-eoli^ioito 
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(fiat) tw\ niyhi^ff (s^^Yf-fniw) io 

io 2 2 l fc^issn, mm&&¥fefcjj*>b&&£tfg^&&^fcfc tl j! ) i 
15 utfy hsi^^^n o 2 B^±#&e^^ (mai) 

-T£M$iP#:2 , 201 2l©if (10R (L) & £) © HgiS^-ffi^ 

20 ^iSltlTn^^ M©ii#2, 2 (D 1 2 ^(DllfffCD^^^jg^ 

£i#ggeSf©^&jf 5£ («) ^IfiJlTHn >bO-7l0 8fcl§ ( 
^&H>hP-^ 10 8ii, hM^^rJl/ 1 0 2Tl{tl$n& 

Mif^&tg^ (fit) SliltL/Tnspy MOJ»#©l 0 (feKft 
25 8 ) M©BW<2^©£ji^ft!Jifcp-r£o 
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16 3 

>XlbfP^^SU 1 0 4 a#yMC4C&^IM 
tfi^Serrx, 0 erry <P L < » B«±#a$»fc fc^i" £ £§g£fc ©ffigg 

5 n (YttlMO) ©JSIMffiS&J&t 0 erry ftf f E M >+h 3 6 

20 emecDffifc hi/- Ht7i#$^^TgiWl:^:§^< -ft 

£ Sfil^J^R^ £ Icfcteflgs J: 3 k: iftf f¥ £ ft s . 
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&&tfWjfete, ^tHWAtfftlCfflBlUfcftrasFl 0 - 2 7 7 9 6 9 

h Mitd tmmffiJEmmmKJiTkwi&ft Fita *&:E2*g©*©zM 

5 Pa*MfBZMPtF*t?$£Bl*Ite##U, j&^> MlE^^OJ^M^TRMrfr 

10 Mpfdmd ^-^C^fe^ia^Hfc^^ £ 5 fc, ±^^#^1 

^EJSMft^x^SS:^^-* > h Mr i^^^^^IEffliSIJIf^-x 
^^l^-* > hS^fit Mrfdmd fc — 3ft * fc teifi V*« fc & § J; 5 

15 ±#:$g#fcttIEflil&Sr c E'7 s ;i' 2 0 3 7!*|IET € § i££ ts =E - * > M*, 

;V3*«t<JD«iEtt, T!**l®g±#*¥te«ll&IE;B«»*7 i ;i'2 0 2 ©id 

20 mm&mmiEmmwi : £7 £ )i2 o 2 ©»*K:j;^TttjEU£ft&v*»#fc: 

ii#:^^^«jEffliS»j^x;i/ 2 0 3 £m7n£-&£££fc, ±#:* 5 Ptt* 
ttlEfflSft^T*;!/ 2 0 2 £m7c£-f±<S> C £ «fc 0 fc«5fc*r-5©3&*Mi; bV>. 
25 T&frt3, J^^I&affijEffiiKtt^x;^ 0 3 £ ^75 £ * 3 & £> Itf^ 
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16 5 

Mrfdmd fCT#5E& D — ttS £ £ £^35$i*-& II i: L V> . 

t-hOS 0 3 0, S036 ©ffll^iSfCfi 0 v M it £fc £ ;>3 7j< ¥ 
#£ZMP (ICZMP) t*MI»«ItlT, ^n&OW*llSH*« 
fS:££ft&. 11-11 5^0j6D^PP#iii^^^^lC«, HI 3 

10 <D y a y — h <£> S 0 3 2 CD ^Q, il (Jp-M^T^^W^f B#lfi £>^tBM 

> h ©PBfiit (=0) t^|^i^itLT^*6tl5 0 Sfc, H 

# Ffull 43 .fctJC^^txJV^S:** — ;* > h Mfull £2fca£>3MiI <«rfc: 
Mfull £:£663M?i) ****JfcUT^S. I§ 1 ~m 1 5^H^©@^ 

»l^tt*3t¥aK:«, HI 3CDT7D' — ^"V" — h CO S 0 3 8 CD^S^^J5& 

^SSl 5 38Wfc«t>5I*«K*OS«»Wftttl/T, ffr f E @ HI Z M P 

mi*Jg^SlT«, i4~Il O^iitfCll 2-Hll 5 
25 589! (mum 1 1 §fcf3H£i&^#£-t-5 fecDSUfcO ic^W-SSEft^T* 
AibT, ±fc*. 3 £$LW:ffiJEmmW]=E7 s )\' 2 0 2 43 «fc ^±#3e»A*iE 
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mmm^^jv 2 0 3 ^snxvi*. £<b»^, sitfjuiMib 

T, MfBi^TK^^MMiEffi^Ki^x;^^-^ > h Mp £s J; Ji<f£g#§< 

MffijEmnm^y* * > h Mr ^^$nt, ±mmm : Ey £ jv 2 0 

t5IB7;^ ; 6^;i'^^^ ; & — ^ > h Mfull ©f^^Slteb 

<M P mmm2 1 4izAX-zn%b<D) ^mm^^jum^m^mim^ 

10 m mmmm-vu. Mr \zmv^) £^mm^^^m{^m<Dm2 m^s. 
-m^-* > hs^ft Mpfdmd &&z$±&mmftffiiEmMm : E7 £ )v&M 

fc^- bm$tm Mrfdmd ^^l^fJUf'PtOStlitTffl^ 

15 iEg^j^^^7K 2 F^^ Fin t^i 2 £z$m 1 3mwiz&i,fz> 

fflffiiftMm<DMj£W. £ bTMIB Min ig^SB 2 0 9 33 «fc DC Fin 2 

g^^s^^r-^>h Mitd t.$mmjEmmjfcKJi*^j&ft Fitd t*j 
i«zMP^5fn4 t tmmv&zox, m i nm&mmm 

25 &2?bTfc &^Z\ £fe%% 3 /*uT?&5. 
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c<Dm^<Dmmmm\±, ttitammmmmiz&^T, Mpfdmd 
te&zs Mpfdmd ot-rnar«t^ B z.n\z£.K>, mi 

as*?;!/*^ (i7ji/ ; &Tii/) ^jBi^^-e, fr-ommfc : E7*)\'& 
io Ei5 0te, z.<Dm2mMmmizw i &mw<Dm{ / t, M<fe&)\z\z, mi 3 

Bn?*^ 0 fcfcb, EI 5 0 (Dflfttj^ 2 0 0 f4, Hl^^^^ilU 
#1. ^f£l!j;^^;i'7e:tfT& < > tfrj£<D S 010*6S 0 3 4 Oil, 

15 T, 150 fcfcHT, ^m<h^^)V 2 0 0 £5fc©8&#a* S 0 3 8 (DM 

s o 3 s o^i^oi^^i i mmmmhm ut?<&*©t?r9i«# 

20 S 0 3 8 *T?fcJU ST, tuj£<2 CTi < il 3©S 0 3 2 T* * «> fc ¥ >B <k: 
^x-H'**© e^_L#:zK¥fi@©^B#ffi <?i£B« t © M M M M T sfc 56 
fe^K^Btffi) IC, tOIUM^jlKi (1**1 t -At) «©J:t<l!ilb 
fe^jEffiMSf^^^i^TK^fSS Xc &«#SS2 0 5 \z&X)M%.%>z\t. 
iz^.0, *tIEBffi.fc#zK¥fl:«a*3R8& e»tl£o 013OSO32 

25 T?*»fc3it«ifl3 i E7*;vii*#©g«±#*»ft©»w« m&nm t 01 
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31SH-$lD£r5 (-r^t)-6511!r^i; o T^y ^^•x^ 2 0 1 

§) ]*K7J7K¥J&#£: mmz MP fife D ©J^M*^-^ > ht^ifflS 

;ujt#7K¥&a43£ac±#&fMfciq*.-c\ tfiEffljSSj^TOVJfcfl:* 3 !* 

Ffull, 7J^tJ^SA ; E-^ > b Mfull 

!7 ;l^^;VmR#7Rsp/&# Ffull t7JKfJ^I7J : E-^>h 

20 Mfuii itts ^-n^nMiE@^mK*7K¥^^ <sa£fMJ t tz&tfzm 
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mEBmmRDyksfmft = y jv^^jvmKtjyu^m^ Ffuii 

— 4 8 

njEmmfizKJi^-^y h = yjv^^^mBL^^—^y v Mfuii 

5 -^4 9 

^f^MIEfflSSib^^ 2 0 3 V>mWi k.*toXHL%<D\Z.UZ> . VTc^-d 



15 7;Kr;^M7] ; e-^>hMfuii 

+ ±#:7j<^'ia:MMlE««Ib ; &^;i,^-^ > h Mp 
+ ±#:^^-^^IEffiiSSj ; e^;i/ ; e-^ > h Mr 

— 5 o 

20 

7 )V : £ ; T)VmKj]7^$c l ft Ffull 
25 -SC 5 1 
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17 0 

7K^-^lm mm mmm^y"^ mm m 20 6ia^ ±ifc7j< 

¥&«ttIEffl&I&^ T^Sfc&fct-* > h«3fc|t Mpfdmd 

§12 0 0 1 - 1 3 3 6 2 1 *T*Ha*A^jfiHEUfc*a< , ts^n 
5 WAS, 3fc5£cE>£3fcRiM«ia!l2 0 6 ^$ns, 

±#*¥4fc«fcIEJBiS»r*7 f ;t'5fc}efl;;E-.* > h^ffi Mpfdmd 
= Kpg*M^M +Kvg* MlE^Ml^^-h^K^M^ dXc/dt 

-5£5 2 

-SC 5 3 

15 S5 2K*Jt5 Kpg, Kvg ^ - H 2 ffjIJfP <D -f > Tf & 0 , 

^■7 s ;i/±#:7jc¥5ijs dxc/dt fn^n, muf mm t - a t ) fctfe 
20 ^qE^^sfflViTtmc^ti^aiDvTK^&a xgs), te&tfffijEmmm^ 

tM#*¥1* dXc/dt 

b T # £ i£> H £ S Kr ^ 5 s ; > <z> IS * © £ -z> *c & § M «j ^ 5* ;V ± # j£ 
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5 mmmmffiiEBmfeKJi^—* > h Min a* Min 2 0 

h Min m 1 mmmmtmm, tfriBaij^j (zmt 

Mlt^-tyh Mpf =&±#7K¥&SMIEM^»I ; E^;W^^^ ; E-^ > 
10 bgjfcffi Mpfdmd £ — ft$ii\ Jhfleg5#£*tIEfflSWr ; E7 I ;i'5fc 
^ft^-^^h Mrf ft, ±#36#A**jEffl«» i 65 4 ;VSfif*'fb : E-^ > 
hS^flt Mrfdmd — ft $ it 7c « ^ fc , l«ZMP*bDt:|!4tS 

Mins^aiEBffimRA^-^ > k Min sg 1 t mm , 

s^^e-^^h Min ^^yK^^mmiEmmm'E^jv^Mih^:-^ 
>bm&m Mpfdmd KtwmmftmiEmum^^fr&fefc^i- * > t> 

^^tt Mrfdmd ft2lDl£f £ d£te«fcB#&n<5. 

Fin ft £ ft! 2 1 OfcJ;B, «tWKI^»iES«m-K^*¥^^ 
20 Fin fe^i^&n^ <*fe*$n*). Si$!lPSIIt«iES^^S*7K¥^^ 
Fin ft, Il^IfitiSI, H&iB0J$J (ZMP«3Wj;«i3 

=e-*>v Mpf fti^Tk^ffiaaEMaft^^ft^ffc^E-^ > 
sfHt Mpfdmd fc— ft* -a-, ^o, iifa&mMffijEmmn^^jv&mik 

25 ^6-^>h Mrf ft, ±#gf»attiEffl«» i e'7 s ;V5&£<b^-.* > M 
Mrfdmd fc — ft $ iirfc £ b fc * £ , i7J^f;k20 ia*5&£ 
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5 ftMRtttt:ElttJ££:*7*¥j££» Fin 
= ^;i/^E'7 i ;i/^K^7K¥^^ Ffuii 

+ 1/h 

* (±fls*¥4fcM:EJB«» J E5 s ;i'3fcJ£fl: i E-.* > h^^ffi Mpfdmd 
-±##¥te«W:£JBIR»*^;i'£«te^--;* > h Mpf) 
10 -5£ 5 4 



mtt (nwt-AtTo*) *j|n&n«. T ±#7&^&gtt 

lEffiMRj^TOW^'Tb^-^ > M?3&«: Mpfdmd £±#zK 

15 mmm^^fr&Mfc^—* > h Mpf ±.fe7k^fom-ffisEm 
mm*^)\s(D ax zmmmtzw mints c t^z^m-r^y jv^^jvm 
%.ti7ksfffift Ffuii (ornnm*, mts.^^±^m.m : e- vmRtitkmh 

Ffull *mXZ> C t fc «fc 0 , ^^JPINF^IEi^m^ATK 3 ! 2 ^^ Fin *«tfe 

20 ssns. 

MfSsS; 1 3 fc<fcoT&fKISI$*tIEBilJ8cH:*J : E--.* > b Min 
Btl (JftJgStl), sfc 5 4 £o T^9iPSB#SiES^^M*7K¥^^ 

Fin^t^j^^n^ (*g§ns) n &©se urn « sets. 

ftlM&tt&mttOffll&^S! (ffMM3Sg|52 1 l) iz&v 
25 T, ^fJPS^ItiEg^^M^qe-^ > h Min t f|!!l f® P# IE @ 

Fin tftfB$!l^ (ZMPi^ff 1 **^**^ 
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5 i^t§J;5K, #IE@®mH^ ; &-^> httMKItiEi^^^^^ 
Mltd &C&£-ifeb, MlEa^^E*^7K¥^^«$'JI51^jES 
mmKt! Fltd Cgli-fTSOt, ±12 IE a 

SUKKrt^E-j* > h Mltd £MMlEB^Jfc,&;*j7jt¥/&# Fltd 

asms. 

Mpf SUftgB 2 1 5ia^T, ±#7jc^&g*itIE;i^ij^rr 

mfeRjifr^mfr Fitd ft*? jv^^ivrnKtiyk^mft Ffuii 

15 miZtf-f > Kc ^^Dfe^©^^^^ 2 15a tCT^^L, $ 

¥^S»iE^^ij ; e^>'i/^S'fl: : e-^ > h M P f ^fe^ns. T&fo 
Mpf ^#5>n^. 



Mltd &±fa7k¥-&mffijEmig£Wj : e7 £ )i'$zi£ik ;: E—* > h Mpf 

5fc*e>€>*l£ a T&tot^ Iff IE ^ 2 lfciD, ±#^^^ltIEffl^i&^^ 



20 



Mpf = h * S Kc(Fltd- Ffull)dt 



-5$ 5 5 
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17 4 

fr&Mfc^ — * > b Mrf JJSfenS. 

;*> b Mr M£$n5. ffeto-fe, Mrf 2 1 4©ffl:*Jl! ! &3± 

^^f^M^/BM^^^t^-;* > b Mrf ±#£# 
5 ft»jEffl«» ; E5*;k«cR* J 6 — ^ > b Mr 

5fcV>T, &^T?Jfe££ft£ 7 Jls^^JV&iKtl^- * y Merr #S 

Merritg££&2 1 6fc«fcr)#ffiSfta. 

^W^T^flcK*^ — * > Merr 
10 =7JR7i^5* ; E-^>h Mfull-fWIK*liEB«flcK# ; E'-;*> 
b Mltd 

■•• j£ 5 6 

Mp M#gB2 1 7 ^sSfclfl^T, ±#7j<¥fi«1SlE 

is ^SfttrMS^^-^ > b m p *s^» e»n^> 0 

Mp = Mpf- S Km*Merr dt — 55 5 7 

Ttzt>%, 7JV : EtJ^S* ; E-^> hfg Merr C =K # > Km 
20 £H§Dfc<[i&3*#^2 1 7 a KT«»t§t*t, ^- <£> ffi © £ 
KKt5. ^#g§2 1 7 a<pm:fr £Jt#:7K¥&g*fiIEffligi& 

tErJV&mit*- * > b Mpf fciD^tS C £ te«fc t) , ± # * ¥ ft « *t IE 
/BtBES& : E5 s ;i'0SK:*J ; £-J* > b Mp #*»6n5. 

25 &siijEMjs»j ; e^;v 2 o 2 tcA* ut> snfejacK*^ — .* > b 
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17 5 

5 0 c & cfctX±#*¥fi:««riEfflS£«i ; E7 s ;v^S'ft: c e'-^ > h Mpf tt, 

cc-tr, 7ji/tT;^s^ ; &-^>h Mfuii mv&ffijEnmm&. 
10 *^e-* > h Mita tgff-s-rs c <h ^i^Bj-r^o 

fcB^^T©^^M^& l/G(S)tt§. 

^^^x;!^ 2 0 1 CD^M^C G(S)tt§. 

tf* L , f^{^r^ 2 0 0 t^, ^f;vftfc<fcs^^tn5© 

20 m# = G(A#) + G(d) -5£5 8 

)V 2 0 0 ^fcMfS^Kj*^;!/^;]/ 201 ©^H^: TVi 
25 n&v*. 
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17 6 

7 £ ;i/ 2 0 3 ©AA*6Hi* ^TCD-g^M^^, Gm(S) 

H5 lfc*^T, ^T^MbJ*:^^:-* > hilt^I destm tt, 
5 Iff 13 Mp ttHgP 2 17 2 1 7 a(Dffi#> "r&fc>-fe> 

ifcS*^-;* > MSH Merr lZ*r-(> (-Km) £ ^ D & <Z> (Z)ifl#- M 
£j|C5fcl>T^3 (&ft©BI 5 2 ~ 5 7 tefcUTfeWfll). 

$ 6> IC, Jitt^^&BttlEJBffiKr^'T*^ 2 0 2 £ «fc tf±#ig»£ IS IE 

10 T<5<, 

Gm(S)=G(S) -5£ 5 9 

0 5 nt m 5 2 }cia^$ n*. 

15 EI 5 2 ^^^LT^ilSttiES^J^S^^-^ > b Mltd ft $ 

JVMAt-^ > MliS Merr £ T <D & Bfgfc £ * * £ 0 \Z %> . T 
^U^JUlcE**-* > MH Merr JS 0J Eg *§ IE @ I^E * 
^B— * > b Mltd ©##£3W&V>, 

Merr = S/Km/(S/Km+l)*d 5$ 6 0 

25 Merr tt, ^^UbiRH d h ^ 7 *1 A ftSC«S«riBffi^« 2 17a 

oy-T > Km[rad/s]©D-*7 {CM b fc CD fctt MS "T § . 
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17 7 

<i y Km £ + tnH 7KT^Bcfi* ; E-^> h f*3c Merr 

> h Mfull fii, WISWiEStt^R*^-^ > h Mltd 

^^^x^fKR* Ffuii ffi. mmmiEummKti*:- * > h 

Fltd fc&K-Sfe-r* :i§iKt§. 

So 

15 7K 5 P/&# Fs, 2 0 0 Offi^&^ttfc^ET^I^ttTfcSF&fll 

_h#:7lc¥^« = Gp(S) * Fs 6 1 

20 

^fts tfcgmfiffiiEmmW}*:?))/ 2 0 3 0 

tt&^ 0 ±#:^^^#iEffl!Rl& : &5 i ;V 2 0 3 OXJlfr 6 7 )V 
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£ 6 \zm 5 4 S^itS t, H55C&5. 
5 Bf5 5©*fKB Gm(S)/Gp(S)te, ±#zK¥^S^iE^ l&Wl* <r )V O Ifc 

Gm(S)/Gp(S)te> f&iB5£ al9> 5£ a20*5 Xc & § 21 £ «fc 

10 Gm(S)/Gp(S) = 1/h * S2/(S2- l/h/mb*Fbz) -jS 6 4 

15 te, ?!f©^^ltS 3 [rad/sjS^T 1 * £> a ffcfr'fe, M jE ffl « «J 
Sfc, al 9, 5£a20J;D, ^S^fitS. 

Fp = 1/h * Xc * Fbz + 1/h. * Mp -S6 5 

20 

±fomK±i$t\M.mft Fbz hmmmmM : £7 £ )i<±fc7k^tiLm x c 

£ /u 2 T afe £ . 

Vitifl'o T, t&SE Mpf « if « 2 15 2 15a O^-f > Kc ^ 

25 +»fc**»nK, H 5 5 <OBH;V— ^3RO**3SflEtt, 5£6 5©£52fl 
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K'J7ht#^.S ZttfUZZo :<Dl<>J7h* dl i t* * fc , ^65 
5 Fp = dl + 1/h * Mp -^6 6 

&\z, 05 5«, la 5 6 izT&mfftizm&%n%>o 

Cut, 7;i^^;i'*E:*jjM 2 /fc#mJS Ferr £#5£~e^gT£<, 
10 7 ;i/ * 5 s Ferr 
Fltd 

6 7 

15 Tftfc>l3. ^^^^JHItK** 3 ?^^ Pfull i:WIR*IEB*il£E** 
Fltd iKDm^y Jl'^y'frmBitl 7k mm Ferr 

y )V*:?JUmZLt!7k¥J$,ftmm Ferr USStT. H 5 6£^g|*r& 
<h EI 5 7 \Z U Z> o 

20 

Ferr = S/Kc(S/Kc + 1) * (Fs- 1/h * destm- Fltd + dl) 

-5£ 6 8 

1~ & fc> % > :7;V i E5 s ;l'*£## 5 FJ*#aSSI Ferr fc£ , (Fs - 1/h * 
25 destm- Fltd + dl)£# y h*yAMWL&1fi Kc[rad/s] <D D - fj y h y 4 

)]/ $ \z 5i b <d \z m ^ -r a o 
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18 0 

(Fs-l/h * destm-Fltd + dl)l*l ©£IE«> MM £SM$ti&: 

tit, 51#, 3ft*»|jR^^KTO^^*tStA/ea:©T?, Kc £ + 
^*<tntf, 7 ;i/qE^;i/j8cK;& Ferr fctfc&O tefc*. 

5 ^Ffuim, mmmiEBumKtifc^mft pita sts. 

«*&IEJB&» ; t-7 s ;i'5fcje4t i E— * > b Mpf £ _h#7K¥^S«iEffi gSUl 
^E^^^jfe-ffc:^-^ > bg^-ffi Mpfdmd iZ — @c£1*, _hti£l£i> 
ft*tlE/B«» J E5 s ;i'5fc£fl: ; E-.* > b Mrf ±#&#AttjEJiBE» 

10 ^TJ^tftt-^^h^^I Mrfdmd C^t S tfcl^©7 JRf 
jmtEA^-^V b Mfull ©fT*J5 5 0 

±m<Digi'&iz&tfz> ? jv^^iimfcii't- * > b Mitd omz, 12 

Mpf fc Mpfdmd ^ftXt, Mrf fc Mrfdmd 4ftXt5 £ £ £ £ 0 # 6 

15 n§. 

Mltd = Mpfdmd + Mrfdmd —^6 9 

20 <hii6T, bfcfc o \z, yjv^fJlrifefclj^ — * > b Mfull 
^f', WEBiitlEeWfliE*^-.* > b Mltd fc&li— ttS, ioT, 
JlRMRRIfcttjEIWJfcE*^-.* > b Mia, -TfcfrS, ± IB <2 i§ © ? 

^^r^^^s^^e-^ > b Mfuii oia, MfH^: 1 3 -e^as e. 
eg 5 6 £ d , ^^©3a<Kwi«**#6ti*. 

25 

Ffull = 1/h. * Mpf + Fs + dl- 1/h * destm ■•^ 7 1 
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18 1 

& zmmtzft 7 1 j&s/jfc&LT^ s z\ (Dmrnizis ^x, M P f §± 

&7k¥foW;WjEmmW} : £7 £ )l%%;<[k : z- * > Mpfdmd fc^M 

Lfc^^O^jl/^^^^S^^^^^ Ffull T^§^$iJPSB#SiEI^^ 
-K^3 7jC¥^^ Fin % A&T?7k*b Stl-So 

5 

Fin = 1/h * Mpfdmd + Fs + dl- 1/h * destm — 7 2 

Mpf^£,(Fs + dl-l/h * destm)ST©{5^r4iC^f3:a:^^^#^tl 
&^CDT, BMgWfc: Mpf (Dflt^ Mpfdmd CfllTfe, (Fs + dl-l/h 
10 * destm)}tmmtf}\ZBW%m:tffc Lfe^^T> 7 1 iS7 20 
(Fs + d0- 1/h * destm)«^-«-eSI. 0 

<£ o T, S7 1, 5£ 7 2 6 (Fs + dl - 1/h * destm) £ £ 

IZ£V, 5£ 5 4^#6n^o 

15 i^^t^^^tcm^, Tfefr>%, Fin=Fltd ri^O Min=Mltd CD^^CD# 

Fin=Fitd t? & § a* £> , H5 0j^6*>3^«J:3te:» ±#7jc¥&gl#iE 
ffl^ifr^rr;]/^^-;* > M^f Mpfdmd £±fc7k¥®:m.ffi3Em 

mm*"? fr&fefc*— * > h Mpf <Dmm\z&<D ^ ? \z?&z> a 

20 

Mpf = 1/(S/Kc + 1) * Mpfdmd —5* 7 3 

t ^wy^^LmmiEmmm^'f )v^^.^ - h M P f&, 
^tkTk^&wffi&mmm^^jv&fefc^- * > hm&m Mpfdmd &m 
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18 2 

^SfejgflS^-j* > b Mpf JifrTk^&ttMiEfflaft^x^SfeSft^ 
-^>hS*tt Mpfdmd fcSt*— SfeTS. Ifc^T, ±#7K¥&e 

5 



Mpf = MHI Mpf + (AT/(T+AT)) * (Mpfdmd- MB Mpf) 

-5£7 4 

10 

£ TaH)gttg?], T=l/KcT^5, 

±# 7 K¥&g«IEJBSSfr^;l'^5£'ffc ; e-* > h Mpf ±fl:7K¥ffi: 
■ JfilEfflaS&^x^SSffc^—J* > hS?3fc#: Mpfdmd i:ti(^|[t 
15 § , 

iifc, Fin=Fltd fr*D Min=Mltd T $ 5 ^ 6 , _hfE CD ET < Jb#7K 
5 Fia:«*tiEfflS£S& i &5 s ;VSSfSfl: ; e-^ > hH^fi Mpfdmd <h±#7K 5 P 

20 

Mrf = Mrfdmd 7 5 



mmnwiEmmW]^^ jv^Mit^- ^> hm^m Mrfdmd iz—Mt^tc 
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18 3 

< £ V* *f J&> 2&* J&> o & (Fin^Fltd S ft U Min^Mltd <DM 

^■^fc^t<, ±&&mMmiEmmm : zj s )i>&tit.{t : £-*> b Mrf a* 
±fcmm&m3Emmwj : £7 s )i<£mfc : £~- * > bm&m Mrfdmd fc^# 

0 2, 2 0 3 icfco T^iEbfcMiEatRjllr&afi^^^T*^ 2 0 1 K A 

jg^^^e-x;!/ 2 o i \z &^Twmznfrmfc±i%:ffiiEBmm£tti 
o fc^m-rz^-* > b& o Ta&5 c t) &mm&< *j&t«£9 tc£ 

20 £fc* _h#:7K¥^ni ■ ^miE^ %>frtb <D <T )V 2 0 2 , 2 

gmM&WsE-tZ £ t % fc, $|JPS^IS (M^^SSB2 i 1) offi^-eab 

>h Mitd ^*n^n«iEa^^s^7jc 5 P^^*5 ^^11^^*^ 

25 > b KlK £ — J; 5 fc, 80 UB S «J 5* ;V 2 0 2 , 2 0 3 ^©1 
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18 4 

MM 2 1 1) fc<fc 0«RtoiEB«mR**¥ri6# Fltd 43£t«M}i 

tGIBMifr^^l' 2 0 2 , 2 0 3 ^ft^T £ «fc 5 \zMWl * 7 
2 0 2, 2 0 3 \ZAtl&rc}$ttMm\Z\jjT^%Mftm<D^&m&&:l£ 

Fitd&&z$Mmffi2EmmmKJj*:-*> b Mitd ^^ti^nwiB^wn 

©^^fifclifi^ £ 5 £ iu fB3S»j^;P 2 0 2, 2 0 3 ^CD$lf1=a 
UWtaSlij^x^ 2 0 2 , 2 0 3 KX*t*«fc5tbfc0T?, itfrfBigKj 
^:f)V 2 0 2, 2 0 3 © ft Jt i«S * 0 > ttjEifc* <D$£WLffWi± f£ tl £ . 

15 0 2, 2 0 3 Cif^It tTA*t5 $»J ES IE g ^ 

JFRRA* 3 ?^^ Fltd 35 £MJP£MlE@*imK#^-;* > h Mltd <D'J> 

*3< 0 i2^iiiit BfrfBbfc^i^^i^oa -fe©m i -hi ofgajM 

rJffcjSl 6~£I2 2^HJ (fibfgl 7 3§BJ!£> £©^1 7 55§W*^SS 
25 5) fc&J&LT^S. £©^^, ^n^©I 1 ~H 1 0 58it«fc« 1 

6~ffi2 2&w<Dft&m.mwtfe^mzu, mi 3©yn-^^-h©s 
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18 5 

0 3 0 , S 0 3 6 ©»l«J#«:bTfit), MMK#7K¥/&#£ZMP 

m i 3 v>y p-? * — b © s o 3 2 ©ii (mm.'E^jv^^m^ 

Utt, j^S^7K¥^^©^Bf fit i> SiZMPt, l^ZMPSfet)© 
J^S^J^-^ > h©P!S3Mi (=0) t^l«»«tti:l/T^«)6ns. 
Hi 1 0 SBKfttf fcfS 1 6~I2 2 »^©^5*;HSil|C¥gl!fc 

io ttttT©7;i/ ; &T;v^iA7K¥^^ Ffuii &&.Uy frftiKJ:^ 

~*>b Mfull ^^ae>^^S (#fC Mfull ^^^^>^a) ^JgLT 

&3£^©K:«U Ml 3©7O-?f-h0S 0 3 8 <D&m&ftffcl>T\t* 
S. 21<B»<&, 7JKfi^H^J : e-^ > h Mfull ffi. ^^;V*R7J» 
15 R#ffi£: @^K£ v <D4KPf$tt fc ^ 3 o Sfc, f5 3 3! # fc> 

HI, £ ii6%K}:MlT, S tt£j&<D£CBti$1t<z)?if 

20 7*;U±#£#fc 6 c ^f7;t/^T;>2 0 1 3i iH « fc A # 3 ft 5 . * b 
T#Bft£ 0 

$ » 2 ^Jtmj&T?«, fg4~S£l 0 5H3ttftHl 8-^2 2 

25 36 IB (fill 1 7»*ft^K»frir*feCE>fe|»<) Klfetf^jSKj^er 
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^li&IEfflijgtfr^T^^E-* > b Mr d^^^tlT, ±m&W) : £ : TJl' 2 0 
2, 2 0 3l:A^J$n, MfB^IEffl^Ilfr^^i^K^&S Xc 

'J>f£<£hy)V : E^)l'mKtl=£-*>b Mfull (t&SE^&^^^S 
#3§2 1 7 a©fcB^^ (Mp 1 4 f£ A# 2 1b <Z>) ^^Ijf,^ 

io /H^^u^fc^-* > b Mpf £±#:^#*i;Effi ; e^;v^'fb ; E- 

Mrf <^:n«> H2^ji^^-e^, Mr \zmv^y tfimm^y" 

MJEmmm^TJls&feik*:- * > Mt« Mpfdmd ^3=fc^±#^^^ 
^jEffl^Hj^^l/^/gfl^-;* > h^^ffi Mrfdmd ^i^j^if^ 

h Min ^m$mmmiEmmmKti7^^,^ Fin <ta«$si 8~i2oig 
wiz&tf&fflmmmmvmfemtisTmm Min Mirg&2 o 9 &£z$ 

Fin *fClTg|$2 1 0 fc£ D:£8£>>b>n3 SJK^r$iJPg^^M £ b T , 

mfB$jpsMiEe^^s*^-^ > h Mitd £®mmiEmufcfcti7k¥f$, 

20 # Fltd £3«JMS§& 2 1 1 «fc t> StlS, ^(Dftil, I8lifc 

h O0f3tCD^fe^«, B#yM CD ±#2 4 jft l_, x V> 

<5 o 

25 ^-«i:lRj#Tfe5o 

*7ts Miami 7mm\z, mm^v'jv^n-r^^^m^wrc^^hfD 
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18 7 

-efco, ^(Dm^(Dmm^mjt. m^2mmmm^^^x, Mpfdmd 

$3 £Z$ Mprdmd &h%\Z, 0 tttlffiU. C n £ <fc 0 > H 1 7 f£HJ 

10 @5 8it jg 3 mmmm\z^^mm<DW}^. mfomtzu, mi soy 

n-ft-hfi)S 0 3 8 <Dmm<DmjEm&i&MWTZ>mffi7*n v if HIT 
15 ^E— ;*>bg2fc*t Mpfdmd \X, i&ffc&iteTfcsp&SSfe^fti^ — * > h 

^® Mpfdmd t^fe^> 0 *mmmmu, mm^^jv^w 

?T^f , Mpfdmd KJ\ ilfttTil/ 2 0 0 CD±#;?Je¥ffc«£ 

ft^^VSfcJgflS^-* > hStl Mrfdmd fc, ±#!6»^SS^I C E- 
20 ^>Mlfi Mrfdmd Zz&tb % . RUSK:, _k # # ¥ & « *t IE ffl « » ^ 
^JVftjeflS*-^ > h Mpf teJh&TkMS^^fc^-;* > h Mpf fo, 

ifraeiiAWjEfflaKi^e^^sR^fls^-^ > h Mrf &±wmm&&i£ 

It^-^yh Mrf fc, ±#:gf^*iIE/9^»J ; E'T J ;i/ ; E-* > h Mr t± 
^M-fh^e^^i^^^^lMlEffi^-^ > b Mr £ , _L#7lc¥ffcH*tiEffl 

h Mp fc> 
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18 8 

fcfcL-, MS 8 <D^mit^f)V 2 0 0 «, m\Z.W}-t)^ :: £ ; TJVf£rt'T?te 
< > ffiai©® 13«DS010»6S 0 3 4 (Dflim, t^fe^^Ift^T 

;i^j&fm«©j*ffi mm&m-r. s o 3 2 <d^i§i^i» 

SSSiLfcH.k'S tc (MiEB^mK^^-^ > h * 0 £ IT) ^£>ig$Rf 

mmm^e'r^^:-^ > b Mr fcffiMSt-3±#a£#a*tjEM«I& i fcx;l' c E 
b Mr (MUrit) feft^-rS-hfleliKB^- K©«»a»*#jp*r 

m p <«risr«) sas^rsiffsfeas^- F0fi«r3ift5fe#in"r*. cm 
=t 0 *#»ctt5i*r« ^ifit^^na 1 3®so 32©m 

15 il^^TS, ^o^r/^ — ^>fflSTi&SK 3 7 © S 9 1 4 £43V>T, 

fifttr;!/ 200 tc±fc7k¥mmmi l z, mib^: a 1 0 ©^assi 

2JS& Mp (iHIt) let LVi t Lfc^:, T&fc>-£ Mp=mb*(Zb- 
Zzmp)*(d2Xb/dt2) <^Vi'5^:C»^^iT^fee>n§±#:7jc¥ : J0^S 

(d2Xb/dt2) £ jg »j # t v x m x t & & ± #: 7jc w- Du m m & m ^ w © m m 

20 ^S^ffiBt^iJ t ST2Pgi^t§CiHJ;D, ^£IMJ t C& W 3 

7jc¥^s©^i^#[^^«e) sn^o m 3 7 © s 9 1 4 c^s^t, * 

M^ ; 67 f ;i/ 2 0 0 ^&/fe±#3£i^;to5SggK:, sulH^a 1 0 ©#5ajg 
7 3g£ Mr (tulHltt) b^ttfc^, -f&fo^, Mr=J*d20 b/dt2 

-5 5£te3&^ ^T^66 &n^±#:^^^iiDiSm (d2 9 b/dt2)^S 
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18 9 

H5 8K*^T, ^mt^'rlV 2 0 0 frZ>9G<DBft1ftS 0 3 8 CD^Q-S 

fc«at«. so32*j;tfso38 © an g & *m » i mmmmt 

S 0 3 8 T?a. £t\ so 3oc^^T±ffi<ort<M^ ; Ef;v± 

ftTfcSHfcttttjE/a^— * > h Mp (il< teU#£ij ( t - A t ) OftUHA 
10 ffi^$n^> 0 S 0 3 0 K43^TJtfB© < ±#&#A*ia 

jEffiaft*^^— ^ > h Mr wi, < c t — a t ) <d urn mm 

«HE@«Jh#Jfc¥&« = #»Bft ; E'5 s ;l/±ff7K¥teB 1 0 0 

MiEsm±#:^^^ = #^<t:^5 :J ;w±#^#^ -a* 1 0 1 

20 
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19 0 

=e?)V2 o hws) tnmz mp *t>«p 

5 m2mmmmtmm, y^^^^m^ti^m^ Ffuii i7j^f^ 

15 ^ > h Mr t^W-ft^E^^iflCTK^ffiaWiEffl*-^ > h Mp £ 

;* > h Mr L-tfcykW-tiLmWiJEmnW}^^ > b Mp h&Vtmir 

zmmtm-oi&m&mftznz. T&fr-s* Min a*i¥tt2 o 9, Fm 
2io, mm.mnu 2 1 1 (fiips^^), M P f mnm 215, 

20 Merr 2 1 6 , Mrf 2 1 7 ( = Mr M l£ SP) > Rtf Mp t^f? 

£S2 1 4©#t3S«, tfr9B£2H;!)l?&JB£R — T*<5. 

-hfS©^£ < 6>tlfe±#:^^^^IEffl^iif ; &^;V ; &'-^ > h Mr 
£¥«ft^xJI'±#*¥ifc«»IEfli ; E-;* > h Mp fuizBcD £ t. < & 
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19 1 

RTi:, ^fcrnmngmik*-* > hm&m Mrfdmd 
-D^xm^z, *MMmm°vi&. Mrfdmd Mrfdmd ikmmwm 2 1 

-r&fc^, Jr&gl^^ft;^-* > hS^I Mrfdmd 

gmft-miEmmm^TjvmMm 207 tmmiz. &^-r*u£&^ e 
gfcte, ^wmmM^^ih^— * y h^$tm Mrfdmd ^nco-c 

te^T^m-^? (M3:fc£iWfBZMPrec A°^->&£) grp^T 

10 S^tia^T, ift^Wl^m 5 fcT&^^^ifc §0 

#fc> J^7K 5 F{iS2r3t<fb^~* > Mpfdmd <D&:l£-%m\Z 

^^TI^5. *HJS^MT«> Mpfdmd fci, Mpfdmd ife^MS^ 2 
1 9CTM^^0i^I^$tl§ o 

15 »m_b#:^#^©ct -5 tC, &m<D±&®:m%:&:M\zmMlsT, Z-ftlzM- 

hll3&« Mpfdmd tl:0tt§ t mmi-fe£5\Z, SiZMPt 
20 ffi Mpfdmd CSt^-tTSOT, £ GD^-g-, @SZMPt D (DffilE 

g^#^foOft^&<k 5 fciMTS) ££fc£oT, -L&TKsp&B 
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^ > h^^ffi Mpfdmd §^tttfe^^. 

Wit # 5« ± # 7j< ¥ ft fi££ 4b > Mtl Mpfdmd 
5£Tnfc£&^o 

Mpfdmd = Kpb*(« IE BS±#7K^^g-*^±#7X¥^e) 
+ Kvb**ftIE S ^±#:7K¥3Sm 

— 110 

Kpb &&z$ Kvb ay-f >t$s. 

^mmmm^u, 7*^2 0 0 fcs&jnWfcA^an** 

Ifcto^^i^f^K^ftSM Effl^-* > h m p fct, i^;^^ 201 

AJfflAtS^^tf^SRA^M Ffull ( = MiES^mS*7X 5 F^ 

tlTV^So ^oT, 113OS 0 3 2T?^0^ilfI$^tS!S^ 
1EI37C0S912 ©ii^ft i&f U *>McK#*¥J&# Fx ^JEfcR^JTk 

SrSfe^f S^Jftt&V^. ^oT, 038OSlOO6~SlO120ffl 
Itti: Fx=Fxtmp tLT, S 9 1 2 <Z> H & * ff T * «fc "5 tbtfe 

ISHifclSfrjSbTV**. £ ©J§-£r, Jin & ©US 2 3 ~fg 2 6 ^©f^H 
BttJfe^lSfcf*' 013©7n'ft-b®SO3O, SO 3 60W 
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0 3 2 ©$aa© 5 "& cD—gp (A#wfc«ia 3 7©s 9 0 o^s 9 0 2© 
5 jj»#isi/TW5. m2 3~m2 Qmwomi ^Tivmrn^mizte. 

H 1 »*^ : E5 s ;Va: UTO^J^-fb^^JP 2 0 0 Id J; D , I37CDS9 1 
^iSl/TWS. *fe> ft 2 3 -SB 2 6 $$W<Df& 2 ^^mff^a 

m 2 i*f ; ET;vtUT0i7;i/ ; &T^ 2 0 1 d . ^^r^ms^iB 

10 mmt LT<D7 Jl^ytfrftiBitlTkspf&fr Ffull 33 «fe 7 )V*z fMK tS 

* — *>b Mfuii ^^56§M3S Mfuii s^sans) at^jfo^ 

Sfc* m2 3-^2 6 3SM0»l=ET^XA*liEfgfctt, H 

1 3©70-^t - hCDS 0 3 8 011 ( t£ 7 ;V ^ x ;!/ 2 0 1 <D?ft#M 

4b : e ; T : j\'±fom^M-ffijEm : £-* > b Mr a*, mmmzitKDffijEmi: v 
Tt^en, m i ltoim^tjv 2 o o 

20 2 0 1 <DX73 (mUih^y'JV 2 0 0 <2 ffi £ ) «tg«llft®g«(RI9M 

m2 5^m\z^mvx, M7 fr^rjv 2 o i vmj] t^xoniE 
WiLt#&n§. ft 2 6 $&mizttt>&m 1 *tiE«j&sH£fci:, 

25 8l»»2 17a«)ffiA^U, ft 2 « IE * J3U ± {* 7* s£ & » 

^{b ; E-^>h Mpf t, twrnmn^mt^-* > b uxt cemtaft 
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mmxu, mm±fcfc¥&m$:Mfc : £-* > hs#«t Mpfdmd 

±fammM&m4k*:-* > h^Htm Mrfdmd #tB**S*0»iE«0 

5 Min i*lWRail**liEB*flcS*7fc¥^^ Fin fc^2 6 3§BJfo:£fr3 
*I!R#**©»*«fc Min StJFffi 2 0 9 &£Z$ Fin 2 

S^^S^^E-^^h Mltd ti!llS^jE@MJ*K*7jc3F^^ Fltd 

mmmmm2 1 1 laD^aens, 

Kite, @137n--ft-hOS 0 3 8 <D#^<2^IE^&£M-r& 

nnmmtm—mm^ftiz-o^-cu, m 5 7 x urns s tisi— 

20 B4^si^si^^^t^, ±#7K^'ia:®MiEffi^«j ; e^;>2 0 2 <t_t 
#^^^iijEffl^i!i^5 i ;i-2 0 3 t.*mz.z> a £fc. 2o0^iai§2 2 
0,221 §i^.§ a 
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#iag§ 2 2 0 \z \t. « IS ffijEBfcflc > b Mltd £±#:7K¥ 

©■MjEfflfil&^^^Sfftft^-^ > b Mpf t©36 (Mr«#gU2 1 4 
T&Siflc^SS^fllEffl^-* > h Mr WXtiZtl, ±fomm 
5 ftffijEmmW3'E7 i )l> 2 0 3 fcA^T^ii^i^MJlMlfr^T^AA 
Mri Mft : ET^ 2 0 0 teAfcTamttfc^^itta&fcAiftjEJl 

^-*>h Mrs tizftmzn&o z\<nm, ±wmmMmmmmm : Ey i 
)vxti Mri tmmit^^jv±i^m^nmiEm=e—^ > ^ Mrs to^ua* 

10 Rlb^^^A* Mri t^iffifc^T^^ttifei&AttjE/B^*-;* > b Mrs 

<fc Dilute -fcflcgsS&affiiE/B^--;* > h Mr I^CT, _t#§£ 
©ftWjEfflSCW^x^XA Mri ifl&MZti*. WAS, ±#§£§£:8*f& 

15 Ol^fflgSIlt, ±#&»a*IIEflm» ; ex;VA:*7 Mri 3&*ft«S 

m^-^>b Mrs tiTM^tis. $ s \zM t fcm\zm>m?z> * 
20 Mr) &u—nx7j )v?\zmLTtsi2>mmmffofr (.mmft) & 

^mt^:? )V tfcmmft^sEm*- * > b Mrs tLTtfi^tSt^t:, 
^•©A* (_L#:^i^*F&IE/B^-^ > h Mr) ^6 Mrs § £ b §1 ^ j& 
ftifi±tit&&MtiljEmmm : £ s T)l'AJ3 Mri ^LTtB*$n§ 0 ^ om 

25 >b Mrs CRtttt, ^JfiWfttt * It fc * T & * , _LSB d - A X 7 ^ 
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Mrs fimffifem («^« 0 ) \zm&-2ft%£.v\Z\sT&<, 

^sb^2 2 o (omts^^^^w^mnmiEm^m^fivxts Mrite, 
mm±fc^m&ffiiEmmm : E : T)\' 2 o 3 izxttzn. ±^mm^wiEm 
mm : E^)V2 o 3 \z j: v%ijEmmwi^7 £ )i>±fcmmn dcfimfezn&o 

m^-X^h Mrs tt¥M ; 6TJV2 0 OfcA7J§tl5 4 Jinte, ffflB 
05 8 (Dm 3 ^Si^Si^43^T, mM-fb^:^;i/Ji#:^#^1iiE^^-^ 
> h Mr ^^Uit^^ )V 2 0 0 fcA^T-S Z\ £ \Zffi S t* 3 © T <5 £ . 

2 2 liClS^Tfi, ^l/^;!/^^^-^ > Mi Merr £ 
10 ?<i > Km &SeC^:|t*a^g2 17a CJ;?T«»U $ SJCflF* 

trM^At-/ > h»*S*tJ£ffi destm © & b & {it ffl 

4MB* 2 2 1 CDAftte, #1BI§ 2 2 0 £H«S, ^tt-fb^Er^^ 2 0 01: 
15 A*T§mM'ffc ; E^;i/-h#:7K¥^»SiEffi ; E-^ > h Mps ±fo7k 
^feSWiEffl^ft^T 1 ;!/ 2 0 2 fcArtf^KlililE^-j* > h Me 

#gB£n&. ck t> * -ft w k:s, mftm2 1 7 aotB^^j&cr, mmm 

h Me tf*4fe££n5. «*.HC, 2 17 a CD ttj *T <#S2 

^2 1 7 a <£>m?J^£, m^^jE^E-^ > h Me *JS I, 31 V>fc: 
Jimft ; E5 i ;U±#a5»affiIEffl ; £-* > h Mrs tbT^^n§. $ 

A* (t^^2 1 7 aCDtB^) &D-AX7>r;^tlbtft:5ffiMiK 
25 (ES^) £¥MteqE^;V±#*¥ft«*&jEja=E-*> h Mps £ 

LTiii^tSi^C, *t<DXH im^B 2 1 7 a©fcB*r) *6 Mps & 
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mi<%\^itmft&m&i$jE : £-*> b Me tvxmftT% 0 z-omtt^ 

b Mps fcWbTtl ^m&m®i*&tzi*:X&%, ±mu-^X7 «r )V 

#I5g§ 2 2 1 OmJj-V&ZmMffiiE^- * > b Me lZ±fc7k¥-tiLmiffi 
sEm^^)V^mt^ — * > h Mpf £ Mp 2 17b T?jf)P#T^ C 

£ 9 ±ft7K 5 P&g*£lEJi3g» ; E7 f ;l' ; E-* > h Mp Btl^o 

10 flM&jEffliffli^T^ 2 0 2 fcA^^n, ±.fafc¥-%LW:ffilEmmm : £ ; r)\' 
2 0 2 fcJ;D1ftiEffiS«I^^;V±#:7K¥^*Xc^^:^$n§ 0 

lEffl^E-^O'b Mps tt^ifttrJ^OOia^^n^, iltlte, ifr 

15 — * > b Mp S^^^tt^I/ 2 0 O^A*T^^<tt=fS^-r^fe©TS 
5, 

0 0 fg 3 III Mi mM^^^PI^tt 
20 ^HflEjB^-* > h Mrs (iuHHK) ^fig^T § ±#111^^- b <Z>3SI& 

Mps (tuiu«) zmtk-tzjifanm^- b^mmmm^^mvx, #g 

25 < 2 0 4, 2 0 5, Merr 216, ±fomW 
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m 2 o 6 , Min mwm 209, Fin 210, pmmmm 2 1 1 > 
^mmmmxu, mmm 3 mmmm\zmvrmmhrc.m^tm 

tit* SI 3©S 0 3 2 t^@^§iif S^ttSISfc, 03 70S9 
5 12 0jfliTS, i^flfeiS**?^ Fx ^flcRAzKTdE^Weie 

MWtete. f ^T, 038(DS1OO6~S1O12 ©jaittfc Fx 
= Fxtmp tLT, S 9 1 2 © MS * ^frT * J; o \z h X % «fc V=> „ 

##SE£§ 2 2 0, 2 2 1 ®m*0|n»AAte— abt^SOT, £2 

io mnmwikmm, tiiiEBmmR*]*: — *> h c?;^^;^^^-* 

>h Mfull) »S!fBB*fiEB«mK* : E'-^ > h Mltd \Z — WcV, MIES 
« 5* ( y )V^^)V)^Ki37^^m^ Ffull) ttttRgftjES 

Fltd fc-gcTS. ly&^ot, WIB^IIS^^ (MPS 
2 11) ftll&fctjEBWflcK*^-;* > h Mltd £fWIS*& 

15 IEB«j*: J R2j*¥Jfca' Fltd te, fF#«fflft«*.&V>J:3fc*IIKftiin*. 
£ £ £ «fc S , ^ 1 ~S3^SSJ^^i|W|^, tf««Hftjffi*.fc:V>jS«Jfc 

&#SE§£2 2 0, 2 2 l©2^©tH73©5^^^0 tb, ffi^^A 

20 #sag§ 220 (omii^&%&M4k : E : r)v±fcmmnn3Em : £--* > v 

Mrs ft 0 \Z V, #SHg§ 2 2 1 (D iftft X* & ^Mik^^r JV ±ifc7kW-$L9: 
MiEJB^-^^h Mps lOfct^t, fg2§l»ii<h|tg--©f£ffl$lJfl 

#13^2 2 0 ©ffl#-C»£JL#&#A»IEffl3£ft ; E7 ! ;i'A:& Mri ft 
25 OCl, ftmm 2 2 1 <Dffi;frT?&&lg^$iIE^~* > b Me ft 0 fc"TS 
»3*ifi^Sia:W-©f^ffl3![|*ft*-raJli:a:feS <**±, »3 
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5 *>h Mrs SOKl, #SBg& 2 2 1 ©ffl^Jt^S^f tlE^-^ > h 

^fc, #I5§§ 2 2 0 T&^i&sgf^MEJS^ft^JI/A* 
Mri ft 0 \Zl>, frmm 2 2 1 ©tb*T**m»BftS c 6'7 s ^±#*¥&fll» 

10 jEJS^:-^ > h Mps ft 0 \Z blfeHl/^ 

gg^ffi IE^-* > h Me f^_h#:7K¥^:fiMiEffl^ 
SfeSfb*-;* > h Mpf £Jn*bfctt£HiSbfc^l& 3 ©#IB2§fcA# 
U ^©m^©-^ft±#7K¥&gt*IEffiiS«j ; &5 :J ;l'^X^b, — 
JEfOfflAS^ift^TJU^ftfttlfflt-^ > h Mps tiPfltb 

15 T%>£^. 21 #@Bt§ 2 2 1 <Dm*rX&£#Mtt^x;i/±#:7K :£ P 

^BltlEffl^B-;* > h Mps ^OfcltfelU. "Tttfo-fe, 7>IBI§ 2 2 
1 ft#l8&L, 7J^TiI/KSA^-^ > hli Merr fc$*-f > Km ftfH 

> h Mpf izmwvr^m^m s <D^mm\zxii lt^^. 

^4^Sl7^^«, WIBUfc*S»i9©5'fe©Sl2 3~|g2 5mm&&\z. 
|g2 7~$g3 9|£BJ (feh$tZ3 5mW£, E©»3 SSSgifcMfffri: 

fc&J&bTlrtS. :n6©f 2 3 2 5 SglUMtKtcH 2 7 

25 ~m3 9$£WOWFmffiWmfe^WMZfe, ll 307a-5Ft-h©S 0 
3 0s S 0 3 6 (DmmWttJfc 0 , MiftflcS 2j tZMP 
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^23-12 smmmzs^m 2 7-113 9^m<DBmmEiimm 

mi&lkfe^fktZfe, 01 SGD^n-^-hCDS 0 3 2 (DM31(Z)-5 %0 
— W> (MWlCftS 3 70S 9 0 0 1>S 9 0 2 ©1S, *tUfr>%. EU 

123 ~!§ 2 5fgBj5fttM~fg 2 7 ~H 3 9 fgSJf ©II 1 ^E^^^m^^^ 
teu fg 1 WstJ^t^Jlt LTOTOtfJl' 2 0 0 \Z <fc K> > EI 3 7 <DS 
9 1 2£5£^S 9 1 4T> Ji#:fiB^^©l^^^[ (l&PBffil) 

io 3 9%ioi2 ; ETJHf?i;l:it ^ 2 Kr^j^^E^;!/ ^ bTCD^^;i/ 
^E^V 2 0 1 fciD, ^^^J^K^K^Ffiti bTC^^^E-r^^^^lTK 
spj&# Ffull 45 i^^il/t^^^S*^-^ > h Mfull MS 
Mfull StJ&SlI) >WJfcLT^3o 123-^25 

mmmzsizm2 i 9^030^1 ^ 5 s > a #*tiE an 

15 ©7D-ft"h©S 0 3 8 ©Ma (f 7J1/ : Et;V2 0 1 ©Illffll^ 
RfcO ^2tJfcUT^&. Z.(Dm&, 7 JV^^JlfefcJl^- * > h Mfull 

fe> Wia^M^^-x^Ji^TK^feeiSjE^^-^ > b Mps * 
flUE^-bttaB^afcllEJl^ — ;* > h Mrs s5H, @ WkfeR?} <D ft iEfi £ 

;V2 o i <DAi3&umnwi<nmmmm®. (*&iEB«±#:jfc¥ti:*^ *t 

£2 7^^0O^2 ; &^;l'A*MlE¥^©mS^*fjSbT, ^2»i^^^ 
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5 ±i^^^mmiEmmm : e^jv 2 0 1 &<£tf ji^i^MiEjBmKi^ 

;i/2 0 3 IfmX* t$HZ, ^ga#©!iUT> #15112 2 0, 2 2 1 ^1 

^LT, ^n6»©^ia^ 2 2 0, 2 2 1 K: A^f £ 
itt, 2 17a (DtHtJ £±&mmM%51Em : Z:- * > h Mr £ ** 

Mpfdmd fecfcr;±#:^#^l^^'ft:^-^ > Mtl Mrfdmd tf*JB V* & 

n§ 0 $ 3 6^ej^M^bT, i£K#*§f£*©fg 1 ifi 

±#*¥4fcB*&IEJB c E'5 i > h Mpf £±fommMWijEm 

15 ^X^SS-fb^-^ > h Mpr (C^iai4ii^iTii, ^MB^22 
0 \ZAJ3T2>±&mmftniEm i E — * > h Mr 6*1 

HI 2 6 ^BJfc^tJ^m 1 WiEJI^^lCtt, 5|»#£g2 1 7 a©W» 
J&L, 2 MlES^fcte, ±fa7St5f&m&fefc*:~ * > Y- Mpf 
20 -h#£5#AS5«5£fl; ; E-j* > h Mrf (^nfil4^MlTft, Mr fc^ 
blrO tWtT^S, ^4HJIflT}t i!& IE i: 

Hgf/tft;^ — J* > b^^ffi Mpfdmd &£Z$±femmn$:M4k : E~-* > 

tt Mrfdmd B«mjK*©ffiIE*©g3fcffl£ l,Tm> &ft£. 
*&, ttiWiR^miEBW^JEA^E — ^ > h Min i MJ ISNrWiE @ 
25 Fin £^fH 2 6 3& ?>! fcl *3 S ffcl IS * S © !£ It £ LT 

MfB Min ili 2 0 9 feck XS Fin 2 1 0 \Z «k 0 ^J6&n§ ££c 
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Mitd tmm miEBmm&j3 7k¥m & Fitd ttfu^mmi® 2 nctt) 

^fe^tl^o £ CD {til, ^3 2 ^{C^ttS D# y h CDflJr^CDMfc te, 
^^ffl^Tjgfi, Z MP {-Jj&HiLTfc £ teMIBfit 1 ^S2MJi^C9 

10 Mpfdmd Mprdmd £ t fC 0 tift^J; V=> 0 Cftfcck^, ^3 

m iz M T £ M W f& £ HO & T & % o 

15 jE#tt*ttW*r**HByD y irH (058) fc*3 § o fc8B# 

(Mrfdmd &^#l31gB2 1 9 ~RZ$ Mpfdmd Sfe^MSgB 2 1 8£Rfc^& 

tt, -h^TK^^e^c^-ffc;^-^ > Mpfdmd, ±.wmm 

M^Mit^-^ > bE3fcte Mrfdmd, ilZMP, @ * JE|c E # # E J« # . 

20 tlT, MiEg^±#:^[t&g, *IIEi*-b#:*¥fl:«» *ft IE S HI _h #: 
ggf*^, (@|ZMP i=frt3 CO) ffijEBmmRJl^-* > K fc«fctf» 

d (OmUMWiti^y )V 2 2 2 (t"^t)^B!5 80jfit»7fHofcSP 
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5 7D-f^-bOS 0 3 8 <D^^©^IE^^€r|KHJ-r§aH^P V # m 
-C?S§o 0 6 1 \Z*k?^m.fc : £ : T)V 2 2 3 WU fc£ 

^«»^HJIH»*¥7;U ; E^ r ;l' 2 2 2 ^^tf^M-fb^x^ 2 0 0 ttegijlc 
«7L£:il2 ©Mft^T^t^S. ^012(0^^^ 2 2 3 

*^si^^Tw^cD^tg«, mm^frMmik : E?)i>2 o o ^IrI-tsd, 

L/f;^oT, H 6 1 fc^ViT, W^t^ 2 2 3 
*«S 0 3 8 0ffiIf:ffiitS o *M ; &t;V 2 2 3 11 

15 13OS010»6S 0 3 4 <Dmm<D±X £fx ft 5 

m 5*51^^1?^, S 0 3 8 <D#LS£^CD#i/&&gl 1 UMlt 
Tfe§©TlJa5g&#IB&b> ^TfcEI 61Sfl^TS 0 3 8 CD*a®£#Si 

Mfa^^lii&^^y^*^;)/ 2 2 2 i^2©^^it:^:5 £ ;i/ 2 2 3 tl| 

2 co^m^^&x^ 223 £ m>x n§M tmmmumm 
£tf±#§&'i&£©^n^n©^ attain 224, 2 2 5 «j; d &n 
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Mpfdmd &£'&±ftKmA&lEfc*:-*>bm&m Mrfdmd 

TftfrS* ^Mtt^e^;]/ 2 2 3 fc ££±#7jc3p#:M£M 
UMy JV^ytJV 2 2 2 tCt^i^TK^Itfli t OUC^CT, 7 >r - HA 

y &fcS±#*¥te«£jgft;»[»)l!J 2 2 6 lei; ^ t, 

5 Mpfdmd 3^t^s6 n^> 0 *^ft ; Efil/ 2 2 3 Ci5±#:^§^ 

tmnmy jv^t^jv 222 tcj:s_L#:^^^ tojiJoscT, y-t - h 

A y ^ 6 *±#»»A 3fe*«fttt»|!l 2 2 7 fc i o T , 

Mrfdmd )&* :£ g> & ft 5 B< ^ It, CI © & Jfe S ft 7c Mpfdmd Jk. ZS 
Mrfdmd \t, mmMQimWjtl^y fr^'rfrtzy J ~ hVtyi? £ftTA:*J 
10 2ft£ 0 I5^^3^1fifc^§gi5 8T Mpfdmd fttMi 

SB2 18, Mrfdmd ftsfflsai52 i 9© m*o^*>o fc, *n*n, ± 

Ei^TKTffiUftSfiHWflfKtf 2 2 6 ©ilj* (Mpfdmd) fc, _h#g?»A 
SfcJgfcfllWai 2 2 7 (Mrfdmd) £ ifi m 5 8 © H H o 7c: BP # 

fc£ u*sn**fl!m7^^T;i' 2 2 2icA*$n^ 0 

15 Sfc, M^illOOIt MiEMlKlfr*^?;^^ 2 2 2 

©a#©— s«z mp , mmmKtimmm^, mm^^mm 
d c:t> K-hatt?9 bfcse 5 mm^mh^^miKD-M^mmtmm^x 

£<. !5^iflS, Mtabfe^J^^BJ© 5 -£©fg4 0 * <£tf|g4 1 
H§il;MLTV^, fcfc, I5ilflli, tfrfB^4 2^§BJ{cfe^^ 
bT^Stf*, cnfc^ViTHt^tS. H4 0, fg4 1 3§BJ§©f^f&B 
25 i§!^^©!fcfc£, II 307D-5 : t-b0SO3O ) SO 360^1^ 
^fJfcbTfe D > tI*R7J*¥^7>tZMP (*©ZMP) ££$flP!*f 
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3 2(D|I©^ £> — SB (A^ftJfcte® 37<2S900^>S902CDM 
5 MLT^§. *fc,f40, fg4 2^HJCDH2 tj^XIfRCtt, 

sti^L^Ei 6 i (Dmmmy )v^"r)v 2 2 2 co^^ms, *r etrfs 
^fe, ^40, mi 2mm<o j mi ^^frmw-^mizte, mmhram 6 1 

(D^mit^y i )V2 2 3 ©&S#$£tjfcbT^£ 0 ^^50^X^2 2 2 , 
10 2 2 311 ^-ftlfe, ±#251^33 ^D^^Tjt^&M^ @^ailCD^^ 
H«tLiai7Jtl), &*5, Ml7;^f;V2 2 2 MfB^3^M 
#^TiJ&BJLfe|g 5 8 <D &m&<D®ft<D]&m&ttf3L5 
f**<H)B:7;H&-5 i Jl' 2 2 2 ^tH^-rsSK*^-^ > b$3«fctflfcR*7fc 

15 93fc*W-S»f^*HEm#gl!tcW:, t&SdiLfcH 6 1 <D±&mmM&MfcM 

mm 2 2 7 *5 0;iKji#7X 5 P^e^^'fbMt9afj 2 2 6<Dii^MbTfe 

0 , ^n&OMMJ 2 2 7, 2 2 6fc^D, Ift^ift^tfbt-^ > 
M^I Mrfdmd 33 £tf JittjJCspffcH&Jtfl;^ — * > j. Mpfdmd #flc 

s*iftfp»t ttt» zziz, 140, i4i^ini5»5 ; E 
20 ^^aawje^s^^, mmmsmmmmT. ±m Mrfdmd &&z$ 

Mpfdmd ifiW. 2 i^lftfil/ £ b T CD $ £1 J@ 7 ;i/ * 5 s ;V 2 2 2 CSSfld 

&35, 5 ilfltit Mpfdmd ft 3fc © £ g> Jt # 7jC ¥ & 

25 SftfflVifej&t, ^MJlg^;^^;!/ 2 2 2 t^Mik^y* )\s 2 2 3 tT, -£ 
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